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ABSTRACT 

This volume consists of a ceries of technical reports 
on each of the in^lividual test measures administered in both Years 1 
and 2 of the Longitudinal Study of Disadvantaged Children and Their 
First School Experiences. Each report includes: (1) relevant 
background information concerning the task's purpose an^ related 
research findings; (2) general task desdtiption and administration 
procedures, including traiiving cautions where appropriate; (3) 
scoring and, where necessary, coding procedures; (U) score properties 
as revealed in various internal analyses j (5) sample performance, 
including descriptive information by three-month age groups and sex 
for the tot^l sample tested in Year 1 and in Year 2, and comparative 
analyses for the longitudinal sample (those children tested in both 
years of the study) ; (6) information bearing on construct validity, 
i.e., the task's convergent and* where possible, discriminant, 
validity, %hm eictent to which thje measur^^^ has th^s same meaning in 
Year 1 and Year 2, the similarity of meaning across groups (i.e., 
SES) ; and (7) discu^c;ion of methodological aspects affecting valid 
assessment (e.g«, reliability, item characteristics, irrelevar)^ 
measurement difficulties and appropriateness for field use) . (For 
related documents, see tM 003 175-198.) (Authox/DB) 
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Introduction 

* * ■ • 

Virginia C. Shi^oan 

This volume CG»nsists of a series of technical reports en each of the 

individual test isi^;3$ur^s administered in both Tears 1 and 2 of the V<>ngltudinal 

. . s 

Study of Disadvantaged Children atcd Their P'lrst School Expediences. Each 
report includes 1) relevant background Information concerning the task's 
PAirpose and related research fln^^ll^s; 2} general task description and «^ 
adminlstrat ibn procedures, Including training cautions where appropriate; 
3) scoring and, where necessary^ coding procedures; 4) score properties as 
revealed In varlouB internal analyses; 5) sample performance, including 
descriptive information by three-month age groups and sex for the total 
sample tested in Year 1 and* in Year 2, and comparative analyses for^he 
longitudinal sample (those children tested in both yoars of the study); 
6) information bearing on construct validity; that is» th« task*s convergent 
and, where possible, discriminant validity, the extent to vHlch the measure 
has the same meaning in Year 1 and Year 2, the similarity of meaning across 
groups (f.e., SES), and 7) discussion of methodological aspects affcrctlng 
valid assessnkent (e.g., reliability, item characteristics, irrelevant measure- 
ment difficulties and a{ipropriatene»s for field use). 

The purpose of this Introductory section, is to provide the niecessary 
context for interpreting these separate reports, it presents an oven^^iew 
of the projsct an*d a brief description of the «tudy sanqplc and data coHec- 
tlon and analysis procedures relevant td theso reports. The individual 
\ technical repojrts offer partlcislar Information inso^ac as sanrple coapoaltion, 
adainistratlon and results aro unique to the measure in a given year or site* 
A ttora detailed description of the ftudy, including theoratical rationale and 
measurement considerations, a«>pears in Project Report 68-4 (ETS, 1968). 

ERLC 
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Soxne of the trlrlcal design and logistic prob-lcms are also elab</rated la 

- m • 

the ETS brochure (W^69^-6) ''Untangling the Tangled Web of Education" and 
ETS Project Report ^69-I2, . ^ 

Clven th'^ breadth of silfudy questions being addressed , It should 
be noted that many InstrifiUents th&t were given during this sane period 
are not Included In this ^eyort— i.e. » parent Interviews, mother- 
child structured Interaction tasks and, for those children attending 
a preschool prcgram In Y*»ar 2, observations of teacher-child, peer and 
child-material Interactions, teacher and Center Director qu«tstloanalres , 
and teacher ratings. Also, those tests administered for the first time in 
Year 2 are not described. 

Overview 

The ETS-Head Start Longitudinal Study was originally conceived as an 
assessment of ecirly education as it affects the cognitive, personal And 
social development of the young child. As an inherent part of this assessment, 
the study was, designed to describe and, if possible, evaluate the environ- 
mental and background variables that moderate and influepce these associations. 

The age range chosen for study was the developmental span of approxi-- 
mately four through eight years of age--or from two years prior to fentrance 
into first grade through rompletion of third gtade. TMs period Is thought 
to be particularly important because it is a time during which many. abilities 
consolidate and the child makes the social transition from familiar home 
« surroundings to the world of school, peers and unfamiliar j^dul^s. The first 
data 4^ere collected during the spring and sunmef of 1969 on oyer* 1800 childr^n^ 
the majority falling between the ages of three years nine months (3-9) and 
four years eight months (4-8). AH^were scheduled to be enrolled in first 
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grade In the f ill oi 1971. Dagi colic liori i a manv of these fhlldrt-n 
and their families, cemiixn it les and schools is planned to continue through 
spring of 1974. 

The study population was identified and infortnatU^n was gathered 
prior to. the tine when the target children wore eligible to enter a Head 
Start program. Decisions about sending or not sending children to Head 7* 
Start or kindergarten were therefore made without our interven*;lon by the 
parents involved, after the study was unde'rw^iy. Thus, given lack of 
control in assigning children to "treatnent s*' or programs, prior infofiiiation 
(baseline data) is used to assess the comparability of children receiving— 
different treatments. By following the s^jme children over a number 
of yeafs, the comparability of beginning grade school experience for both 
/ead Start and non-Head Start youngsters — e.g. the ijegree to whli^h primary 
grade curricula are <::o!igruenf. with nnd caj. italize on the child's prtschc jl 
experiencef-can also be assessed^, ^ 

• -A longitudinal desi*gn also affords the opportunity to study variables 
which inight be expected to have long-term rather- than shurt-term ef^fectfe^. 
Such a strategy has potential value foe educational an4 social planning, 
theories of child developmept and development of techniques for assessing 
ycung children and their environments. 

Sa^ mpie Qiaracterlat i cs 

Four regionally distinct coinmunities were selected which 1) had ^ 
sufficient number oi children In school t^**^ Head Start program, 

2) appeared feasible ior longitudinal study given expresse^d communiiy and 
school cooperation and exp-5cted mobility rates and 3) offered variation in 
preftchool and primary griide experiences. The fstu^y sites cii'osen were 



tji^^^jfjLy, Alabama; Port land; Oregon; St. Ix>ufs, Mlssourf; and Trenfon, 
Vw J^rsrv . Within these commanit les , elcroentarv school districts vitfi a 
substantial proportion of tho populat^n eligible for Head Start were 
selected tor par t ic I p^^t i on . For itie iDost part, srhaols \n target districts 
aie located near Hti-»d St.irt centers. It is in these school distilctb tl^^ 
the s^amplc is ex^Tected to be enr9lled by third grade, in the faJl of 1973. 
^ In each school district an attempt was made to it)clude all children of 
approximately 1 l/2-to4i 1/2-years of ag^ in the iniflal testing ^d data 
collection of 19^9, although some children were excluded f rWni the bample 
^ (e.g., childr«»n from families whose primary language was not English* and 
those^with severe physiral handl*apa). ' * • 

In 1969 mothers were intcrvicrwed and chlldrer tested prior to their 
enrolii^ent in Head Start or any other preschool program; in 1969-70 these 
measures were repeated and extensive observation nf those children a^ten^dlng 
preschool projgrams in Portland* St. Louis and Trenton took place* In Lee 



County, where Head Start is a kindergarten levels programT^^^ef version 
of the teat battery was administered. The following is an overview of the 
salient dempgraf^ic cha ^icteristics of the Initial four-site fample (for 
a raor<- cp^^plc^e description of this population the reader is referred to 
PtojecL Report 71-19 iShlpman. 197y): * 

l» ^At le^ast partial data were obtained for a total of 1875 children, 
However, the nu;J>er subjects at each sire varles«*wlth Lecf 
County and Portland together .constituting 60% of the satttpie. 

2. The sample is 62% black, 

3. Boys make up 51% of the sample. For the foigr sites tl«ey coiqpose 

> ■ 

54.5lf of t^he black sample 50. $2 of the white saatple. 

'o 

ERIC • 



4. For the three sites ffi which cht.clrcn haJ c he jpp^Tf tiiri t \ tu 
attend He^d Start in Year 2 of the study (1969-70), ot the 
sample attended i^ead Start, III attended other pre:achooi programs 
and 51. HS had no knowr attendance in Head St.irt or Ci'^er prescho<4 
programs. In Lee County, where Head Start is a kindergart*M»i level 
prograi.!, 41.7^ of ' the Initial sample attendtid Head Si^i:, 19.1% 
attended other preschool pivgrams and 39.3^ had nc known attendance 
in Head Start or other preschool programs. 

5. S\i>stantial ly mort blacks than whiti^s attended Head Start. Vhl 
this varies by site, in the total samlile, only 5.1% of the children 

< x.ho attended Head Start are white. 

6. The parents of the white children generally have had more vaars of 
formal educaticm than the black parents, excepr in St. Louis where 

* the reverse is true. , 

7. Although the fathers of both bl'^pKs and whites tend'to be in blue- 
cellar positions, a disproportionately large nund^er of blacks are 
so classified. 

ff. . Educational and occup'axionaL-.dflta were obtained for substantially 

. fewer fathers than mothers* . Moreover » the percentage difference 
♦ 

between thSS numbeV of fathers and the n-jmber of mothers for whom 
data were obtained was §;reat2r for blacks than for whites, and for 
children who attended Head Start thar fo» '>ther6. 
The Year 2 Bsatple iAciuded children frt;^ four sites: Srent^n^ Lee ^ 
County » Portland, and ^t . Louis. M noted earlier, during Yeoir 2 data- 
gathering procedures 4n» Lee Coutity wer<B liimlt|^d to a fraction' of the test 
battery due primarily to limited resources and to the fact that moat of the 
^'^^Mren In Lee C<^nty were »<et enrolled it\ preschool programs until the 



third year qf the study when mi start Mas available . l><tta irom this 
sfto have, therefore, been Inrlludcd on]y for tasks where oippropriete , 

The comparntlve anilyse^ ^hM follow .art* confined the -1 ongit udlna* 
sample, that ^s, to those chiJdlien who f alfl J l^jd irjicTnl q ua 1 1 I cat 1 ons 
for Inclusion In the study and about wt^oa '.ut It^ast f it? ur t of test infor- 
mation ^^Jad been collected In boc^" 1969 rut.d 1970. Thus, this p'i7pulat ion 
is a sub sample of the Initial fu«Lir-site sample described above and reported 
in Project Report 71-19. The throe*-slte urb^n longitudinal sot^^le consists 
of 820 children (427 children wi»re tsieen m Le^' Count^^nn the abridged test 
battery, 418 of whom re longl j udln-' ) subjerts). scm^^ case^ data' for 

these children ar^ Incon^lete. As i ran be see*^\ in Figur»- 1, there are soine 
fairly 'lub^^antlal differences Ln sairmple stmi' by The Portland children 

constitute 50.2% of the urban longit luQinal nmir\;'!e» wiherelis the I 'nton and* 
St. Louis sites comprise only 13.41 amd Jb.A". of lhiH> sample, respect iv^j'ly , 
In contrast to the Initial three-si t^e urban ©ntniple, PortHanicl aind Trenton 
represent higher percentages of the longituiilt^ial sample (50. i vs. 43»7 and 
33.4 ^s. 33, respectively), whereas the per rentage of St. Louis subjects is 
less <i6.4 vs. 21.3), d^e to the muclti grift jter sample attrition at that site. 
Some of the major d'^mogra^hic: characteristics of this thre«^-site urban 
^cngitujdi(^ il sample are prec^^nted below, indicating dlspro*port lonalit ies 
of single and multiple rl imsI; Icat Ions . (See Tdt)le I for the numt»€r of 
»ubj®%AS cross-classl ( i^-d by sen, race* preschool attendance &ind Head Start 
eligibility.) It should bv recognized that the investigators regatd^'^hese 
characterlstf cs as demographic variables only and discourage simplistic or 
stereotypic psychological tnterpri?tat ic ' of these biological* and cuHu?al 

4 

Statuses.. . 



I lasulflt*d bv Rjice, Sex, Prt'b-rliti'ol At t t'nc<an<.«' jnd 
Head Start \L1 iRlhi I 1 

• (Yeat 1-2 Long 1 1 u4 1 tia I Urbar. Sjmiple) 



PORTLAND 



ST LOUIS 



TRENTON 



TOTAL 



RACE 



32 5% 
(•341 




20 9% 
(2 8) 



(2^8) 




79 I % 
(108) 




(2 05$ 



84 3% 
(230 




75 0% 
(615) 



SEX 



4 6 87, 
(193) 




49 3% 
(66) 



532% 
(219) 




46 47. 

(127) 



50 77. 

(68) 




4/ 1 7o 
1386)* 



5367» 
(147) 



P • 



M 



52 9% 
{4341 



37 67. 

(155) 

PRESCHOOL 
ATTENDANCE 




w-\l5.87. 
^^^65) 



46.67. 

(i92) 



43.77. 

30 57.^^— >PS,4 5% («20) 

(41) //\ 

H.K // \ I N.K 




65.07. • 
(87) 




. 38.57. 
' (316) 



PSL«6.87o 
(46) 

39 5-7. 
(108) 




P*S.r(«j7) 



47 27* 
(387) 



Note>-^HS - Hea<} ^tart; f-" r ottitM prest lu>ol* propj-^m ; NK » no known pre8C^ool« 



3 3 07. 
(136) 



HEAD START 
ELIQIBILITY 




37.77, 
(309) 



IND.ri^4) 




' 57 17. 

(235) 



44.5% 
n22) 
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Note./-*-IND » < ndeterminate eroaotalc^l Iglbl 1 i t y for Head Sta rt 



16.07. 
(131) 



46 3^. 
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3-S J t e Urban 


i^ong 1 1 ud i n al 


S amp 1 c 


, Cl ass< f ied by 


Sex Race , 






H res choo 1 At t 


d.uj < e and 


Head Start Lligibi 1 ity 


(Year 1-2) 




— 





_ 






^ 








Buv s 





vj I r J s 














Wh i t e 


B I ar k 


X,.i ta I 



















} J 1^. 


J 3 




8 




197 


Head 


i ne 1 i ^ . 


J ^ 




1 1 

I 1 




1 / / 
















Indet . 


b 




0 


26 


63 




1 I ig. 


B 




12 


31 


98 








1 






Preschool 


1 ne 1 i g . 


3? 


45 




43 


164 


Program 


Indet . 


7 


20 


8 


19 


54 




1 lig. 


I 


8 


0 


5 


14 


Other 












Preschool 




19 


29 


lb 


25 


89 


P "^ogram 


Indet . 


0 


7 


1 


6 


14 




Total 


99 


333. 


106 


280 


820 
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There are, as indicated, a number of d isproport lonal i t ies In the various 
classifications of importance: 1) the Portland sample constitutes 50% of the 
urban longitudinal population, 2) there are three timeg^ ^ many Hjacks as 
whites In the sample, 3) 53% of the sample are b vs , 4) 61.5% oPthe children 
attended preschool programs, 5) a substantially greater percentage of Head 
Start children are black, 6) approximately two-- thirds of the white population 
(vs* approximately half the blatA families) are economically ineligible for 
Head Start, 7) a substantial percent (54.5) of Head Start children are boys, 
8) thq children in St. Louis are two months/older than the Trenton and 
Portland children, and 9) the mothers of chVldr6n in Head Start have over 
two years less formal educatior. than other mothers « 

Differences in the number of children in various classifications is a 
necessary part of the type of design used in the study* It would inevitably 



,,-'9- 

be impossible in such a study to identify and select equal or proportional 
cell sizes because of the very large number of classification variables; 
but even if the number of classification variables were to be kept small, 
the differential' attrition over th^ life of the st.udy would still result 
Nui lan unbalanced sample. Such disproportionalities complicate interpretation 
ot general means, for. one must be concerned that: an apparent effect is not 
due to important differences among other variables that are not cancelled 
out in ^ computing a general mean. Consequently, there is, a need for caution 
In the interpretation of analyses since, any factors... associated with demo- 
^ graphic cViaracteris t i cs are disproportionately represented . Of the dispro- 

portionalities explicated above, three appear particularly critical for the / 
comparative analyses of -this report: 1) the'h'i^gher representation of Portland 



chij^.dren in the sample, 2) the '^confounding- of - f;ace and socioeconomic status 
indicated by the higher percentage of ineligible whites and by the lower 
educational level of black mothers , and 3) the disproportionate nuiT?ber of 
bla^iks in Head Start programs . 

Data Collection Proce^dures ^ ^ . ^ ' ^ ■ 

Community support and participation were essential if meaningful,:, 
useful data were to be obtained. Community leaders and adminisflrators 
were consulted, and written intents, (not merely consents) to participate 
in the study (Were sent to^ETS by both community agencies aijd local school . 

boards. - ' Fi e'ld - ope r^ t i pn .w^ , P Xg^n i>2 ed - a ro und' ' i'otal ' ^ faff ' who ^ 's efved' as 

J 

coordinators , linterviewers , testers and observers. During the first 

\ 

year -of . the study , ETS Princeton staff assumed a major problem-solving 
role. By the second year, local technical advisors were hired' to serve in 
multiple capacities — advisors, monitors of data collection, and public 



as 



1^ 
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relations officers. In this way, through the hiring o^ as many local 
people as possible, study control and support s temmed/more; and more from 

the community. "* ' . J 

.. ■ • , 

In Year 1 the first phase of data collecti<3n, household canvassing 
and parent interviews, was subcontracted to the New York firm of Audits 
and Surveys (A&S) by ETS. A&S' task was first to locate. all eligible 
children within the geographic' areas being studied and then to complete 
a 90-minute interview with each child /S mother or mother surrpgate. 
Interviewer supet'visors and the local coordinators worked in close' 
cooperation and, where feasibil^e, shared the same field office, (-For a 



v 



detailed description of interviewing procedures, including drscu'ss iofi of 
some of the logistical problems Wt arose, the reader is referred to 
Project Report 70-20 [ETS, 1970].) ' <^ ; 

The second phase of data collection emphasized individual testing). 
To this end, local women were preselected by the local coordinator prior 
to the arrival of the ETS training team. Although the usual educational 
credentials were not required, previous work experience with yo.ung children 
.and the ability to read well and speak with ease were highly desirable. 
Most of the trainees were housewives who had Timited work experience, ■ . 
and' most were black. ' ■ 

Once training and' evaluations were complete (approximately 4 weeks), 
each center operated one or two weeks^more for a ciry run with a trainer 
from E'iS' Princeton office remaining at each centrer to provicfe general 
assistance and additional testing instruction. After actual testing began, 
monitoring of center operations (except at Trenton) was assumed by ETS 
regional office personnel with the assistance of Princetqn office staff; 
the Princeton office staff itself monitored Trenton operations. 
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Since most instruments were not off-the-shelf tasks, and also had* 
never been given by paraprbf essional testers, it was important to allow 
for the flexibility of refining test m^anuals, formats and \procedures to 
, facilitate actual field operations. To this end, the first two sites 
(Lee County and Portland) were used during training for continued 
simpliTication and clarification of testing and scoring procedures based 
on trainer and trainee experience and suggestions . ', 

Similarly, the grouping of^ tasks into batteries had been arranged to 
take into consideration the-need to balance type of response (active vs.. * 
passive, verbal vfe^ nonverbal), to maintain constancy of certain sequencing 
(e^g., Johps Hopkins Perceptual Test before Matching Familiar Figures,* 
since the former involves practice on the responses demanded) , to offer 
a variety of stimuli, j^nd to. provide the child with something to take 
home each day (a photograph, bag of toys, coloring book, Tootsie Roll). 
In addition, the batteries also had to be representative of the various 



domains. The first week of dry-run cases in eacTr~site piloted the 

\ 

adequacy of the sequencing. After experiences in the first two sites, 
minor adjustments were made to permit more equivalent tiesting time add level 
of test, administration difficulty ..across batteries. Trainees and 
trainers were encouraged to discuss the merits of the various modifications, 
and not until it was time to test actual sanble children were pracedures^ 
stabilized for final production of manuals an^ answer sheets. * From such 
cooperative efforts were derived not only more adequate measurement 
techniques, but also valuable community-based feedback on research pro-- 
cedures. (Table 2 shows^the final orderp of the tests in the Year 1 
bat teries . ) 



Table 2 



The Measures and- Testing Sequence Used in Year 1/ ' 





• 


Estimated Time 


Day 1 




*Mother-Child Interaction Tasks: 

Hess & Shipman Eight—Block Sorting- Task 

Hess & Shipman Etch-a-Sketch Interaction Task . . . 

^^^ETS Matched Pictures Language Comprehension Taak I . . 


. . J 2 

. . 15 

" 30 

. . 15 

30 . 
. . ^ . 5 


^ 

Battery A ^ 








Batter^ B ^ 






2 
10 


Battery C ^ * . ' 




Children's Auditory ' Discriminatio4 Inventory ...... 

Peabody Picture Voc>abulary Test, Forms A & B 


• • 10. 


*Not included in this series of technical reports. 
**Test9 developed for ETS-Head Start Longitudinal Study. 



I Testing center^../i^re located in churches or commnnity recreation 
facilities in or near the districts where the children lived. Each 
center provided at least six individual testing rooms or partitioned spaces 
and a larger pla^ and rest area; most also included kitchen facilities. 
Each center^ operating five days a week, was staffed by, nine persons' — 
a center supervisor, a play-area supervisor, a driver, *and six testers — 
with each child being scheduled for a four-day testing sequence, usually, 
of 1 1/2 hour duration daily, and the fifth d^y" scheduled for makeups. 

A rigid schedule was not always po.s^ble or desirable, however. For ^ 

- ■ " ■■. ^ ■ 

example, centers sometimes operated in the early evenings ar.d on 

Saturdays for the convenience of working mothers; if necessary, staffs 

were transferred to new locations to accommodate the children in other 

school districts within a community; .atid in the. testing situations, 

testers were instructed to^wait until the children 'were ready, with breaks 

" \ •'■ ■ 

t;.aken when' aec^essaryj. , , 

'While training /procedures in Year 2 werenot substantially different 
f ro'm tho^^e in Year 1, except that Princeton staff ' trained local personnel 
to. assume majbo: training responsibility , certain task modifications were 
made. . For(.e:5fample , tKe Peabody Picture' Vocabulary Test was modified to 
make the items more ipeaniugful for the population under study in terms of 
racial and regional characteristics and a°cLivities pictured. The Se'x 
Role Constancy Task was renamed the Boy-Girl Identity Task, a'title^ess 
controversial" and less technical. Wording in manuals was „furtfier simplified, 
format made more uniform, and special. comments referring to frequent errors 
made in administration- and recording included whenever possible. It should be 
noted that most Year 1 tasks remained essentially the same in Year 2 . 
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Identical items , administration procedures and instructions to the child 
were used; modifications -introduced served primarily to clarify tasks to 
the testers, thus facilitating 'training , and hope'tully , increasing 
similarity of testing procedures across testars and sites. 

The only difference .in testing procedure ,in Year 2 was the reduction 
to a three-day battery (see Table'3). Since only one mother-child inter-' 
action task was administered, it became a component of one of these 
batteries. Each tester was therefore trained on one batteiry and children 

K 

were randomly assigned to a. battery sequence. Since parent interviews were 
also being administered by ETS at the testing center^, some testers were 
also trained as interviewers tb supplement those women specifically assigned 
to each center' as interviewers. As noted earlier, tc.are "-as increased 
monitoring provided by the hiring of a local technical, director. 

Considering the scope and innovative' nature of the study, data 
collection during the fiVst two ryears went surprisingly well. Problems 
arose, of course. (For a discussion oT some of " these problems,' the reader 
is referred to Project Reports 69-^12 and 71-19.) Despite the^many diffi- 
culties encountered^ the st'udy .confinued operating and reliable data were 
collected during these '^fiirsr^twcr ye^rs . 

Data Processing ■ ^ ' 

Various processing operations required for Year 1 and Year 2 child 
test data included scoring and coding of the raw data, construction and 
maintenance of the data base, and the design, programming, and executj^on 
of various .internal and cross-domain analyses. Many of these analyses 
will not be discussed in this report. Some of these, the initial descrip- 
tive analyses of instruments and structural analyses of the Year 1 and 



ERIC 



Table 3 

The Measures and Te.sting Sequence Used in Year 2 



Estimated Time 
(in minutes) 



Battery A . ' " 

Eirs t-Day-of-School Question (mother) ..... .5 

Hess and Shipman Eight Block Sorting Task , . 30 

*Vigor I (Hopping) ^ .5 

^Stanford Memory Test ^_j,_J^--t-^' V . 10 

Boy-Girl Identity Task " • • • 10 

Children's Auditory Discrimination Inventory 10 

Rrst-Play ^^. i . . . (5) 

Preschool Embedded Figures Test 15 

*^Motor Inhibition Test 10 

ETS Story Sequence Tasks, Pai'ts 1 & 2 .20 

MasBad Mimicry II ..... * 10 . 

Risk-Taking 2 5 ■ 

Battery B • ■ . ^ ' 

Sigel Object Categorizing Test . . . 20 

Vigoj: 2 (Crank-turniug) 5 

Fixation Time ^ 20 

^Naming Category Instances . . ... . . ...... . . 15 

Rest-^ay .......... 1 ^ . . (5) 

'^i^Peabody Picture Voc. Test, ETS Adaptation,- Forms A &' B. . 2*0 

Spontaneous -Numerical Correspondence ........./..< .-5 

*Gumpgookies . ..." .25 

Seguin Form Board . . 5 

*,*Brown IDS Self-Concept Referents Test .-. .15 

Battery C * " 

TAMA General Knowledge Test II 10 

^Cooperative Preschool Inventory (Caldwell). . . . ...... 20 

Form Reproduction ^. ... ' 5 

Mischel Technique . . . V" • . 2. 

^*Johns Hopkins Perceptual Test ; . / • 

**ETS Matched- Pictures II . " lO" 

Open Field Test - . . . . . .. . . . . . . . . (10) ■ ' 

*R^'^vaht " Redundant Cue Concept Acquisition Task . . . ... 15 

^Social Schemata . 15- 

^'^^Matching Familiar Figures Test * : . . . .13 

^^Enumeration II 5 

*Spatial Egocentrisn Task r. ...... 15 



^These tasks were administered for the first time in Year 2 and will 

"T"^ * described in later reports. • ■ ■ .* 

:^ • . • ■ ■ • . ' ■" X' • 

**Also administered Year 2 in Lee County. , \ 



\ 
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Year 2 test batteries were reported in Project Reports 70-20, 71-1.9 and 
72-18; some v^ere useful as preliminary analyses described in this report 
but are not of sufficient general interest v.o be reported in detail; and 
some will be reported in greater detail ±n future reports. A detailed 
account of the design and preparation of the data base is described 
elsewhere (PR- 7^0-20 and PR--71-19). 

Coding . ' \ ' . o » 

Typically, data were coded by one person, checked in detail by a second^ 
then spot-checked prior to keypunching. Where appropriate, a reliability 
check was made by having a small part of the data coded independently by \ ^ 
two coders. Each answer sheet was checkfed for tester error in administra- 
tion (e.g., allowing the mother 'to be present, or incurring interruptions 
on the Fixation Test within a sequence), for recording errors (e.g., not 
rounding to .2 second on timed tasks or not circling the final response^of a 
multiple response), and f-t)r comments that might affect the scoring. Given 
the inexperience of our testers, considerable time had to be spent preparing 
the data for coding. Such time, however, was valuable in, providing greater 
familiarity with the actual responses made to a given task; and clues to 

/■ • 

understanding the processes involved* / - 

^ ■ \ _ 

Analyses of Individual Instruments ' 'J 

InVaddition tb^bbtaining descriptive statistics on derived scores by 
age^ sex, rac^ and preschool experience breakdovms within and- across sites, 
supplementary analyses have been run on all of the^instruments involved in 
this report. Since instruments differ widely in content, style and 
presentation, a wide variety of internal analyses were required. For all 
scoires that were composites derived from- right-wrong items ,ptables of item 
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difficulty, biserial" correlations of the' items with the score., and KR-20 
reliability coefficients were computed. For other types of compc5site 
scores the alpha coefficient of reliability (KR-20 for dichotomously scored . 
items) was computed. Other secondary analyses were designed by researchers 
responsible for particular instruments , using such techniques as analysis 
of variance, product-moment correlations and partial correlations, regression 
and factor analysis, reliability studies for scores, scorers, and testers, 
contingency tables, frequency distributions and percentile tables, and 
several non-parametric rank statistics. Many, of these -secondary analyses • 
involved transformations of variables, including logarithmic transfdr- 
ma-tions of several positively skewed time scores. The common purpose of 
these internal analyses was to derive and evaluate^^comprehensive scores 
^which would represent as well as possible the total information in the 
test. • - ■"■•^ . ' ' 

. In the analysis programs, as well as in the file maintenance program, 
label checks, data checks, variable checks, program checks, and input 
control-card checks were all carefully planned to prevent the possibility 
of incorrect use of data, labels, or ""programs in a given computer rut^. 

Structural Analyses . ^ ..: . 

Missing data Pearson product-moment correlation tables were constructed 
for every variable thatL.7v;as placed on the merged file. "Correlations were 
run for the total sample, and for critical breakdowns such as sex, 
^/^reschool experience, SES. level, site, and for subclassif ications based 
upon interactions among these main level factors. 

Before^ using factor analysis techniTques. it was' necessary to reduce the 
total number of variables from all the instruments, whiph was approxirtiately 



300, to a manageable (and meaningful) subsetl^ The reduced subset was 

selected by eiimlnatin'g unreliable variables , subscores and other logically 

\ - ' 

dependent measur.^s- In those cases where ,two or more scores from a given 

instrument were logically distinct, not experimjantally interdependent, and 

\ 

hot very highly correla ted^^with one' another, seve^.ral scores from an 

s 

instrument were included, / > 

•< . In addition, each variable in the structural ^analyses was submitted 

as a dependent variable in two separate ^ets of ANOVAS. The first used 

• . '\ ' \ . ' . ,^ 

age, sex arid iSES level as independent variables, an^alyzing d^ta separately 

\ . 

^y year. The age "data were divided at the median in, order to obtain ah 

■ • ? ■ " \ 

"older'' and ^.a ''younger" group. Grouping subjects by ^mother's educational 
level provicied a'^Tough index of socioeconomic status.' The groups consis- 
ted of subjects who&'e mothers had less than 10 years oSf schooling, at 
least 10 but not more than 12 years of schooling, and more than 12- years 
of schooling. To compajre data j^cross years, data for subjects tested in 
both years w^re subjected to repeated-measures ANOVAS. Since the/ testing 
schedule in Year 2 led to some shirting of subjects between the "younger" 
and "older" categories., no Year 1-Ye.ar- 2 comparisons of the age data could 
^he made. . However, as there was little or no shifting of subjects between 
SES or sex subgroups, these data could be subjected to repeated-measures 
analyses of variance performed on theiY com Mned ^ 1-Year 2 daTia-. The 
results of these analyses of variance and the results of all the. above 
analyses are reported in each oS the following technical reports. It 
should be noted that the,. ANOVAS performed separately by year included all 
'. ibjects having any test data in both years, Wiile the repeated-measures 
ANOVAS required S^s to hav^ been tested on the same task in both years. 
Thus,* the N^s for the repeated-measures ANOVAS are slightly smaller. 



Comments . ' . , . _ 

.The initial study- report (5TS, 19^68) specified a wide, variety of 
measures that we felt would help us describe tno.re adequately the. complex ^ 
, interrelationships and structure of ' children's abilities and chara^ctei^istics 
over time and enable us to tease ouf'tTTeir interaction effects with 
particular preschool and primary grac^e programs. We itjcluded measures to 
- encompass ..the objectives claimed by preschool and primary grade programs,^ , 
and the aspects of development that social science theory holds as 
important for human; functioning. Measures were also included that would 

r 

help us to delineate basic cognitive, affective and social processes and 
their' course of development. l^^henever possible, multiple sources of 
itiformation about a particular phenomenon were proposed. We emphasized 
'process ra'ther than static variables. Implicit throughout was our 
belief that* only for the intermediate purp,ose of structural analysis and 

derivation of measures within domains could one separate cognitive, 

f;. 

perceptual, social and affective domains or study the child without taking 
his environment into account. . .» • 

TViis series of reports describes the interrelationships among certain 
cognitive, perceptual, affective and social* behaviors ofi^the children in 
the first two years of the study as assessed 6y the individual test batteries 
The questions aslced of the. data were:,,. To what extent are these indices of 
the functioning of the ^preschool child describable ' in terms of differentiated 
processes? What is the extent of structural stability-^ and' change between 
Years 1 and 2? ' W,ithin the particular age /period being represented, are 
differential results obtaiued by age, sex, social status and/or by , their 
interactions? In addition to contributing to our understanding "of the 
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youiig G^hild, answers to such questions haye obvious implications for 
interpretation of particular test findings obtained in various assessment 
situations. ' - « 

/* It .must be emphasized, however, that ithe data • presented here provide 
only some Beginnitig ' answers' to the quesJ:ao^s to which the study .is ^ 
addressed. Further analyses are planned which, it is hoped will, provido- 

a more comprehensive pictu^re of the children in our sample and which will 

• ■ ■ . ^ ■ 

help delineate dmportant sociocultural. determinants assessed by measures 

.of home and preschool environments. As noted earlier, the project's 

focus is on interactions as well as main effects; moreover, the questions . 

being af1<:ed,must be answered within a framework of repeated measures 

and observations of the same children (and* their parents) over a period 

of cime. Thu^, this' series of technical reports, will 'tie ''c:^d^ 

updated as such analyses are completed , ' , ; >.-^ 

The res'ults presented iVi these • reports provide the initial detailed 

sample description and part of the baseline data for projected future 

analyses. . Only partial answers to questions about ^h'e . appropriateness 

of the various measures are provided by these results. Earlier it was 

pointed out that disproportionalities and confbundings among major 

classifications make simple interpretatioffis of main effects and inferences 

about the population hazardous. Much more complex multivariate analyses 

will need to be performed. Our aim is to delineate the* relevant variables 

SD as 'to understand individual differences and psychologically defined 

rather than static group differences. Thus age or sex becomes significant 

" u. 

• only insofair as ,we understand Associated variables that help explain 
particular interactions, .such as those embociied in differential verbal 
communications between mother and child or the classroom teacher's ^ 
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differential use of praise and blame. Similarly, socioeconomic status 
is important to the extent that we delineate the component variables^ 
associated with the term, =and use them as individual predictors within 
socioeconomic levels. Variables such as socioeconomic status are thus . 
seen as indicators of set^ of more basic processes. Established relation- 

. . • ■ ' ' ' ' ■ \^ 

ships between these indicators and individual behaviors, are valuable ■ 
when fcbey are meaningful summaries or composites of more fundamental / ' 
process variables or when they suggest hypotheses for more detailed' 
analyses of process variables. . ' . • 

/In concluding, certain comments' caii be^made about the data reported 
here. The most compelling finding from the summary of test res'ylts is* . * 
the wide range of individual differences exhibited in this relatively 
restricted sample. Low-income youngsters are not a homogeneous group. 
Youngsters from- low- income families span a much wider range of cognitive, 

perceptual,' affective, social, and physical , functioning than some would 

/ . . . , 

• - ■ / ■ 

have us believe. ••"'JJ^ahy " children performed well in , a variety of areas. 
Conversely, there were! -very few "untestable" children. Of those problems 
reported, many were the consequence of the oliild's interactirxg with 
inexperienced testers. Using such a wide variety of tasks, one also 
becomes more aware of individual differences in the patterning of skills. 
Knowledge of such patterning of strengths and weaknesses is, of course, 
a necessary diagnostic todl for the effective planning' of educational 
programs. ' ^ \\ 

In general, tasks in the Year 1 and 2 batteries proved to be appro-^ 
priate for this age group. They were sensitive to individual differences, 
were enjoyed by most children, and were relatively .easy to. administer. "Of 



particular importance for this age group was rhe fa'ct that the tests were 
not speeded tests and the administration procedures allowed for great 
flexibility. ^Because of the young child's greater susceptibility to 
situational variables in testing (Satitler .& Theye, 1967), the total testing 
climate was geared toward making the child more comfortable. Time was 
taken to establish raVport (in some cases, several days), relatively 
familiar testing rooms in church schools were used, and the tasks were 
administered by local testers whose dialect and race (wherever possible) 
were similar to the'child^s, Al,l of these factors contributed to a con- 
genial and supportive atmosphere. In addition, we attempted td schedule 
so that each mother could accompany her child on the first 'testing day. 
These te3t conditions, differing as they do f^dm the ^rigidities of non- 
essential components of standardized practice, may have contributed 
substantially to the level of competency observed, ""as well as to the 
validity and "reliability of measurement, -» 
The data show that research can b^ done in low-income areas. It 
is accomplished by making measures as relevant as possible, getting • 
advice from community residents, pretesting tasks in similar communities, 
and recruiting and training local personnel to carry out most of the 
operations required. Further, the^ show that administering individual 
tests in educational research is not the. exclusive prerogative of the 
educational elite'. We have J5een strengthened in our belief thai; 
traditional training models must be questioned: effective training must 
involve mutual learning and cross-socialization. The local women in our 
study learned to perform effectively a wide variety of demanding tasks. 
They managed well under many difficult local situations. Clearly^- w^e have 
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joined many others in discovering a large pool of as yet untapped human 
resources. Through our continuing joint efforts we hope to provide 
information that will contribute significantly to the policy-making 
decisions which affect the well-being of our nation's children and their 
families. * 



r 



*For more specific information for each of the tasks in this series, the 
\ reader may contact: Mrs. Susan Simosko 

ETS-Head Start Loni?itudinal Study 
^ Educational Testing Service 

£1^^ ' Princeton, Nev Jersey 08540 
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Boy-Girl Identity Task 

BackRround 

it has* been suggested that iLevement of a cognitive Judgment of 
gender Identity constancy provides an early and fundamental organizer upon 
which later sex-role develx)pment buiJds (Kohlberg, 1966b)* Inclusion of a 
measure of sex-role constancy in the Longitudinal Study offered an oppor- 
tunity to chart its developmental course in an economically disadvantaged 
group, to relate individual differences in. rate of attainment to the child's 
social environment, and to discover possible relationships betwecm sex^role 
constancy and other child characteristics » Including other cognitive processes 
and personal-social behaviors. While abilities to Identify and verbally 
label (he sexes are known to develop quite early in life (Kohlberg, 1966b), 
a firm belief that one is a "boy" or "girl" is hypothesized to be one aspect 
of concrete operational thought; therefore, attainment of this belief is 
expected to occur by about age eix or seven in most children. 

Gender idenwity constancy is assessed using procedures similar tc 

Fiagetian techniques for appraising physical conttanclM and conservations 

(De Vries» 1969; Kohlberg, 1966b) » For example, after presenting the child 

with a pic ure ot a boy and labeling it afi such* the examllier verbally and/or 

pictorially introduces a sequence of transformations (Itans) which Increasingly 

resemble the opposite sex. Constancy is signified vhen the child indicates 

that the standard stimulus remains a "boy'' despite changes suggested by the 

« 

examiner, and when the child can provide verbal Justifications for choices 
indicaiive of gender identity constancy* 

De Vries (1969) found that bright middle*class boys of thre« yeare huve 
sone competence on this task and that four ^'esr-o Ids have attained conaiderable 



competence* In our 9vrn pilot testing, gender identity constancy was main* 
talned on about half cf the present items in a siralt sample of middle-class 
four-vear-olds. 

Task Description and Administration 

The present instrument is a refin^me:nt of the technique Introduced by 
Kohlberg (1966a) and used by De Vrics (1969) in her study of bright middle- 
class boys. T|^hnical improvements were designed to make the task easier 
than these earlier versions. The iWtrument/ coasists of tuo parallel taskf^ , 
each with five Itemb. In Task I a picture and name of a girl are presented 
to Items consist of hypothetical chani^sf introduced by £ in which the 
girl^s motives, action , 'clothing and hair style are modified to resemble 

these characteristics in boys. For exai/ple, Item 1 (Task ^) Ist "If Janie 

/ 

really wants to be a boy» can she be?" Constancy is indicated when S says 
that the stimulus remains a "girl" despite the change suggested by £. In , 
Task II » a picture of a boy is presented and named. Items consist of hypo- 
thetical changes introduced by in which the boy's motives, action, clothing 

and haix style a^e modified to resemble- these characteristics in girls. For 

/ 

example, Item 1 (Task II) is. "If Johnny really wants to be a girl, can 
he ^eV In this case » constancy is indicated when S says that the stlmulua 
remains a '*boy" despite the change suggested by £. If the child exhibited 
constancy on an item, he was also asked to give reasons for his response. 
The stimuli were coloring-book-type ink drawings (7 1/2" high) printed 

^on pale blue oaktag (8 1/2" x 11") with clothes and hair colored In by hand. By 
using these drawings on a blue background, it was hoped to provide raca-*free 
stimuli. For Task I, the girl drawing and the boy drawing are hinged together 

„like*a book. The girl drawing is on top, slit hori2ontally» separating th6 % 
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head from the body, and the hypothetical changes are demonstrated by 
flipping either portion. For instance ,*'If Janie had her hair cut shorty 
like this ..." i;3 demonstrated by flipping the top portion and revealing 

the head of the boy drawing underneath. For Task II the drawings are in 

.> * ■ ■ . ^ . • 

the reverse order with the boy drawing on top , and the questions are parallel 

to those in Task I (e.g.,. "If Johnny let his hair grow long, like this . . 

The task is quite simple to , administer , requiring approximately five 

minutes. The tester must remember to ask ^"wjiy?" when a constancy response is 

^iven and must be skillful but cautious In- the use of probes, so th^t . the child 

does not think his response is being reinforced (negatively or positively) . 

The tester must also learn to clarify an ambiguous response without influencing 

it. , During actual testing, both testers and children enjoyed the task. ■■ 

Scoring ' ' . 

/ ■ - ■ . ' ^ -^-^ 

Responses indicating .constancy were scored 1.0 an'd those indiisating x 

<? 

lack of constancy were scored 0.0. . If the child's final response to an 
item (after probing) remained ambiguous, the item was scored .5. Scores 
reported here are based upon tfte children's choices only.,. Future content 
analyses of children's explanations of their (coi^stancy) choices may yield 
additional scores. = , * ^ 

Score Properties ' * / 

An underlying assumption in. deriving a total sex-role constancy score 
is that items are sufficiently homogeneous to constitute a unidimensional 
•measure of this construct. As seen in Tables 1 (Year 1) and 2 (Year 2),-^ 
however, this assumption was unfulfilled in both Years 1 and 2-. In both ' 
years items I-l and II*"1 had^ low correlations with the remaining items, 
although these two items', were correlated with each othey (r^ = .45 in Year 1, 
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Table 1 

Year I Item InteTcorr«laCions 
(N • 1318 to 1374) 
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Table 2 



Year 2 Icem Intercorrclatlons 
(N - 882 to 895) 
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..5.9 in 'Year 2). Moreover, item sets I 2-5 and ,Ii 2-5 had some internal 
coi^stency but tended to be ^uncorrelated with each other, especially in 
Year 1. ^Xhese^ outcomes indicate that a total sex-role constancy score 
bas^d upon the sum of the ten itete does not constitute an index of a 
reality judgment based upon* concrete operational thought in this sample 

r 

at thes^e age levels. Consequently^ derivation of such a tptal score is 
;npi: recommended for use with similar samples- 

However, the above correlational patterns suggest that it is,.^ 
possible to derive three distinct subsc6res representing different kinds 
of "pseudo-constanc3?" that might have interesting age-specific (preoperational) 
relatiohships with other " variables (Emmerich, 1973, in press).. The first such 
score is the sum of items I-l and II-l, indicative of constancy on the 'Vish" 
to be a girl or boy, ^spectively. The second is the child ^s suiraned score 
on items 1-2 through" 1^5 , signifying constancy of the girl 'stimulus despite^ 

uggest-ed changes ,in^ activity , clothes » and hair style. The third index 
is the child's summed score on items til- 2 through II-5, indicating constancy 
of the boy stimulus despite suggested changes in activity, clothes, and 
hair style . . * ^ « ^ ^ 

Table 3 gives intern'al consistency estimates (coef JEicient alpha) for the 
subscores and intercorrelations among the three subscores within and between 
Years 1 and 2. In examining the stability coefficients, it should be noted 
that since the measures were not yet consoli'dated developmentally as indexes- 
of a unidimerisional construct, changes in individual ranks may be expected. 

The above scoritvg paradigm is based upon the assumption that a similar 
correlational structure was present in Years 1 and ^2. Inspection of Tables 1-3 
suggests . that this assumption is reasonable, but there are also indications 
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that t'he multidimensional structure of Year 2 is less strong than that of 
Year 1. For example, parallel items 'across tasks I and II were more^ hi/ghly 
correlated in Year 2 than in Year 1; indeed,' the correlations between 
I 2-5 and II 2-5 increased between Years 1 and . 2 from .16 to .43 (Xable 3). 
Such evidence for increasing unidimensionality with development would be 
consistent with the theoretical analyses of Flavell and Wohlwill (19.69) 
and Emmerich (1973), and will be evaluated in future years of the study. 

- ^ Table 3 '~ . 

f ' 

Subscore Reliabilities and Intercorrelations Within .aud Between Years 1 and 2 

(N = 665-1092) 
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•Structure in Years 1 and 2 suggests that the thre'e subscales measure distinct 
^preoperational sex-role beliefs , ^attitudes , or stere*otypes . Future analyses 
are expected to clarify the meanings of these three subscales.* For example, 
it should be possible to study each subscaLe's developmental (m^an) trend, 
its, distinctive pattern of correlates within age periods, and its changing ^ 
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■pattern of correlates with' age (including later age periods in *Ehe Longi- 
tudinal Study). These analyses will be guided by a competence-perf ormance 
model of cognitive structure formulated by Flavell and Wohlwill (1969) and 
applied by Emmerich (1973, in press) to the sex- role ' domain . 

To illustrate it is , expected that certain items now constituting the 
, aub scales will, with development, split^c^f from their respecti-ve "pseudo- 
constancy" clusters and becg^ne parts of a reconstituted unidimensional 
structure indicati^^e of concrete operational thought (genuine sex-role 
constancy). Paradoxically, this new meaning for an item could initially 
Inrrease its difficulty for the chil'd , especially if the item is judged 
^ particvgLarly difficult in the concrete operational sense. In the Boy-Girl 
Identity Task^ items in the first subscale (I-l and Il-Xj^er^-^igned 
to-be less difficult than items in the second (I 2-5) and third (II 2-5^ 
subscales. Our model predicts that the second and third subscale .mean 
scores (and perhaps also: the first) will decrease developmen^lly before - 
they increase developmentally . Preliminary findings indic^tfiJthat the 
■ second and third ^subscale means did decrease signrf icant^^f or the total 
longitudinal sample betwken Years 1 and 2 (£S<.001). On the other hand , 

' i ' ■ - 

the first subscale mean increased significantly .between- Years 1 and 2 
(£^.001), suggesting that this cluster may have tapped sex- role, constancy 
in the concrete operational sense. These and other implications of the^^ 
developmental model will! he tested- in future analyses.* Until -these fuller 
implications are more^^.Ly tested, however, the underlying meanings of 
the three subscales remain unknown. 




Sa mple Performance 

A repeated-measures atvnlysis of variance (age x sex x SES) performed 



/i 
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on the longitudinal sample (those children tested both in Year 1 and Year 2) 
showed SES , indexed by ..mother ' s education (below 10th grade, 10th-12th grade, 
above 12th grade) to be significant ( F = 13.92, 2/640, £<.001) for the 

first subscale with Year 1 and Year 2 scores combined. Children whose mothers 
had more schooling had higher scores on this subscale. SES thus app^ears to 
be linked with the early development of sex-role constancy in the concrete 
operational sense. For the second and^ third subscales, these analyses did 
not reach significance. However, examining the difference between scores \ 
in Year 1 and Year 2, sex was a marginally significant variable (P^ = 4.61, 
df = 1/618, £^-030 for the third subscale. Boys showed ,a greater difference 
across years than girls. Boys had higher scores than girls in each year and 
also had more r.apidly decreasing scores from Year' 1' to Year 2. This is 
consistent with the pseudo-constancy interpretation • 

An additional analysis of variance (age x sex x SES) performed on the 

■ • V 

longitudinal sample separately in each year reVealed no significant age 



trends in Year ^^^n Year 1, however, t:he "wish" subscale demonstrated 
age to be marginally significant (F = 4.13, df = 1/1022, £-^..05) wiEh older 
*S^s having higher scores. For the "boy" subscale (II 2-5) age also was 
significant (_F = 13.64, dj_ 4 1/97&, £<1.001), as was an age x sex interac- 
tion (F'= 5.4.5, df = 1/973, £<.02}. Younger S^s had higher- scores with 
younger boys having the highest, again consistent with the pseudo-constancy \ 
interpretation. . - . , . ' 

Relationship with Other Measui*es / 

Correlations with other measures in the stiidy w^re low. It- is useful, 
though, to look at the correlations between each of the three subscales and 
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the Preschool InvenDory which in a series of structural analyses had the 
highest loa^dings on the first factor which was defined as general informa- 
tion-processing skills (see Shipman, 1971, 1972, for detailed presentation 
of these results). In Year 1 the correlations were .18, -.04, and -.24, 
indicating some relationship with the cognitive factor only in the case of 
the first score, consistent with the aboye interpretation. In Year 2 the 
Correlations were .21, .18, -..19, indicating little change. Similar correla- 
tions" were also found over the two years with the Peabody Picture Vocabulary 
Test, which had high loadings on the first factor. 

Correlations w^th other Piagetian measures in the study were low, but 
highest for the first subscale. In. Year 1, correlations for the three 
subscales with "Enumeration I were .16, -.04, and -.03- and with Spontaneous 
Numerical Correspondence jCtotal correct), they were -.07, -.08, and -.08. In 
Year 2, correlations with Enumeration II (pointing) were .05, -.01 and -.06; 
and with Spontaneous Numerical Correspondence they were .2y; — .06 , a nd - 19 

Summary 

Since the ten items did not constitute a homogeneous scale either in 
Year 1 or 2, their sum is not recommended as an index of gender identity 
constancy in this population during the preschool years. 

^Similar multidimensional item structures were found in Years 1 and 2. 
F^om these it was possible to derive three reasonably independent subscales" 
having some internal consistency., The first of these subscales may index 
the beginnings of sex-role constancy based upon concrete operational thought. 

The other two subscales apparently measure preoperational sex-role beliefs 

, ,'5 ■ ' ■ . 

and attitudes. While these subscales are expected to become reconstituted- 
^s a single homogeneous dimension when our sample enters the period of 
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concrete operations, they may have meaning in their own right during 
Years 1 and 2. Future analyses will attempt to establish these meanings. 

A model formulated by Flaveli and Wohlwill (1969) and applied by 
Emmerich (1973, In press) suggests a nunfcer of hypotheses for the Boy^Girl 
Ident'^ty Task. These hypotheses refer to developmental changes in (a) item* 
structure, (b) roe an levels, (c) st ab i lity . coef f icients , (d) experiential 
correlates and (e) cognitive correlates in the child. Preliminary evidence 
bearing an some of these developmental changes was presented above, but 
fuller tests await analyses which include the children's responses to the 
instrument at a later period of their development; i.e., during the 
transition to concrete operational thought. 
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Brown IDS Self-Concept Referents Test 
Purpose * 



^ An underlying pas sumption 
their potential foir learning 
to relate well to others, and 



about the development of child-re|bzis.;that 



LS enhanced when they feel secure, are able 

j 

have a generally positive self-concept, 
osely related to motivational variables, which have been 
shown to influence achievement, including performance on intelligence tests 
(see Zigler & Butterfield, 1968). There has been considerable documentation 
of- the negative impact of very severe assaults on self-esteem, a situation 
to which economically disadvantaged, and particularly minority children, 
are more likely to be exposed. For these reasons a favorable ^self-concept" 
is in itself one of the specified goals of the Head Start program; thus 
it ^was considered' crucial to include measures of self-esteem in the 
Longit-jdinai' Study test battery. " ^ 

As early as 1943, Horowitz attempted to measure nursery*-age children's 
ideas about'^themselves . She used pictures of figures varying in age, size, 
manner of dress, and number of family menjlj^rs and asked, **TVhich one is you?*V 
Yet, in contrast to numerous studies of {Language development and cognitive 
-functioning, there are very few studies ..of the emergence and development 
of the self-concept in young children (VJylie, 1961). "Several reasons 
for this are offered by Brown^(1966) , including limited ability of young 
children to ccncf ptualize and verbalize feelings about themselves, 
instability of the self-concept at a young age, and lack of appropriate 
measure^. 

More recently, however, a number of investigators have attempted to 
assess self-concept among preschool children. Long and Henderson (1968), 



using a task in which children of mixed SES selected and arranged symbols 
to represerit themselves in relation, to bther^, found low SES S^s to have a . 
lower self-concept, and, low self-esteem to be. associated with immature 
classroom behavior. McAdoo (1971) assessed self-concept by having children 
respond to adjectives in reference to their own photographs.. In he,r 
sainf)le (southern rural and northern urban black S^s enrolled in a year-long* 
Head Start program), there was no- correlation between self-concept and IQ 
as measured by the Pe^tjody^Picture Vocabula.ry- Test ; for the self-concept 
measure southern children and boys scored higjier, and there was no signifi- 
cant difference between children from intact and non- intact homes. 

Several studies* have attempted to relate self-concept to cognitive ' 
'skills and School achievement. To assess whether low self-concept leads 
to poor performance or whether poor performance generates ^ low self- 
image, Wattenberg and Clifford (1962) collected data on children ^om two 
socioeconomic groups when they were in kindergarten and again in the 
second grade. Self-con cep^t „was measured through teacher ratings ^ sentence 
completions, and tape recordings of Ss' remarks as they drew pictures 
of their families. They found self-concept , more predictive of reading 
achievement than was mental ability, and the self-concept and intelligence^ 
meapureft were not»highly correlated. Moreover, when they, separated self- 
' concept in reference to competence and to good behavior they found them 
to be relatively independent. , • 

Clark, Ozehosky, Barz- and O'Leary (1967) studied self-concept and 
vocabulary development in black and white preschoolers . Children were asked 
to select "the real you" .in each of 30 bipolar draw:'ngs (the U-scale) , and 
were given a picture vocabulary test. White ^s exhibited .superior vocabulary 
skills but were not significantly diff^enf in their self-concept scores. 
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Also investigating the relationship between self-cjncept and verbal ability. 
Williaus (1969) assessed self-concept by means oi the U-scale and teacher 
ratings and administered a picture vocabulary test. His subjects were 
black preschool children, some in a suburban, integrated program and 
oChers in an urban segregated one. There were no significant differences 
between urban and suburban boys, while suburban girls were Superior both 
in self-concept and vocabulary scores. There was no significant sex 
difference for children from father-absent hontes . 

In two related studies, Ozehosky and Clark (1970, 1971) examined the 
relationship of self-concept to kindergarten achievement and also explored 
the possibility of differential effectiveness of verbal and non-verbal 
measures. They administered a sentence-completion test and their pictorial 
U-scale aa the two measures of self-concept. MetropoKtan Readiness Tests 
and Grade Point Average, as well as the U-scale, discriminated (at the .01 
level) Ss previously rated by their teachers as having high and low self- 
concepts. However, the verbal test was a poor discriminator for boys and ^ 
differentiated girls only at the .05 level; approximately 30Z of the 
responses were unscorable. These results led the investigators to concludt 
that the verbal measure "may reflect differences in verbal fluency rather 
than differences in their phsnomenal selves [1971, p. 199]. *• 

Host self-concept studies compare various groups in the way they 
perceive themselves or relate self-concept to achievement variables, wxch 
little or no attention p^ld to other variables that may be producing thebe 
differences (e.g», cotifounding of teacher attitudes affecting both self- 
concept ratings and grades, othvr differences in sample diaracter-* 
istics). <Uso, there are Uttls data concerning developmental trends in the 
young child's emerging sclf*image. It was hoped that inclusion of a self- . 
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concepc measure in the Longitudinal Study would provide information about 
the child's growing ability to make differentiated Judgments about himself 
and those family and school variables associated with such differentiation. 

The Brown IDS Self-Concept Referents Test, developed in 1966, is a 
technique for assessing self-concept using a photograph of the young child 
to induce him to take the role of another toward himself. It is based on 
the notion of "self" as rooted in social experience and interactloni of 
"self-concept" as fanned by an individual's own perceptions of how^thers 
perceive him« Looking at, the photograph, the child' answers questions in 
terms of his o^*t\ feelings about himself and then ia terms of what his mother 
teacher, and classmates think. This measure was included in the present 
study because it was one of the few available at the time reflating to the 
child's evaluation of "self-as-subject" and "self-as-object" which had 
reliability data and evidence of validity for use with four-year-old 
disadvantaged children. li> Brown's (1966) sample of black lower-class 
and white middle-class preschool children, the self-perceptions of the 
black childred were significantly less favorable than those of the white 
children, and black childretr perceived their teachers as viewing them less 
favorably* However, black and white children did not differ in their 
perception of either their mothers' or their peers' evaluations. Test- 
retest reliability for the self-referent responses was .71 for blacks and 
.76 for whites. These findings were later replicated by Brown (1967), 
Walker, Bane and Bryk (197 3) refer to a modified version of the Brown 
(2 additional self items combined with 5 teacher-referent items) adminis- 
tered to kindergarten and first-grade children in the Fall 1971 Follow 
Through evaluation. The ICR-20 test reliability coefficient was ,82, and 
the test-retest coefficient for 632 Ss after a 2-3 week interval was ,55. 



-42- ■ . ■ 

Taslc Descriptioii and Administration 

A full-length color Polaroid photograph , is taken of the child, with tfo 
instructions to "smile" so- that a spontaneous facial expression may be 
obtained. After the tester ascertalu-s that the child recognizes himself 
in the picture, the child is asked to respond to 15 bipolar items (e.g.. 
Is ( child's name ) happy or is he sad?-=; Is ( child's name ) afraid of a lot 
of things or is he not afraid of a lot of things?)^ each time with reference 
to th^ photograph. All items are presented in an "either-or" format, ^ 
'and positive choices are randomly assigned first and second position. 
Since data wi1:h preschool children indicate that they may have difficulty 
understanding the difference between "self" arid "other" referents, only 
the self-referent part of the test was administered in the first year of 
the study. In Year 2 the teacher-referent was also presented to those 
children attending a preschool program. ^ . . 

Testers need particular training in operating the camera and in '^-^ 
learning how to respond appropriately with a nonverbal child or one who 
has -difficulty understanding the task. Administration takes about 10 
minutes. This is genearally an enj.oyable task for the children since they 
look. forward to having their pictures taken. 

Scoring ^ ' ' - ' .■ 

In the present study, each item was scored as positive (l^j > negative 
(0), refused, indeterminate (e.g., mulitple answers), or "don'<t know." 
Total liumber of omitted items, that ,is, -ones to which the child did not make 

« ' 'V. 

a differential response, and an adjusted total self-concejpt score were the 
two scores used in the present analyses. The self-concept score was 
adjusted in order to account for. omitted items and was computed as the 
percentage of positive responses for those items clearly answered in 
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either a positive^or negative way. (Maximum score is 100%, based on 

the first 14 items. Item 15 , regarding- numbei of friends, was not 
included in the computation since it was^^oX part of the original 
test. It was added because tTie^ossibili^ of relating this infor- 
mation to actual observations of peer interaction in later study years.) 
In addi't±on each child was judged as smiling or not smiling in the 
photograph. . 

In Year 2 supplementary scoring was introduced to reflect the child's 
initial response pattern to each item: whether he verbalized one specified 
alternative; verbalized both (gave a imiltiple answer); qualified his answer 
(e.g., "sometimes"); said "yes*' or "no" only; nodded or shook head only; gave 
both a verbal and nonverbal response; gave no response;' gave other task- 
related responses (e.g., "good" when asked if smart or stupid); or gave 
irrelevant responses. These results will be examined in future analyses and 
hopefully will provide supplementary cues regardiiig changes in self-concept . 
For examplfe, older children and those showing other evidence of greater 
cognitive complexity may be expected. to have, more differentiated feelings 
about themselves and be more likely to qualify their , answers . Such data will 
be valuable in highlighting problems ifi assessment using Self-report measures 

Score Properties ' . " 

Table 1 presents the alpha coefficient of reliability for total 
score and number of omits for Years-^l and 2. Alphas ranged between ,59 
and .91. S^nce' £he ad.justed tot^l .score is based on different items for 
different S^s the alpha coefficient was not appropriate ^ Preliminary 
analyses suggest that an-^ overall reli.-^bility statistic may disguise 
substantial variations among subgroups on this task.. For example, in " 
Year 2 the alpha for Total Omits on the self-referent task was -^.87 for 
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boys and .79 for girls, wh'ereas on the teacher-referent task the alphas 
were .71 and .89 for boys and girls, respectively. (Alpha coefficients 
for the total sample were .84 and .85, respectively.) 

Table 1 • 

Score Reliabilities* for Years 1 and 2 



Year 1 Year 2 

Score . N' Reliability " N Reliability 



Total Score: Self-Referent 1372 .64 129? . 59 • - 

Total Score: Teacher-Referent ' ' ' — — 717 .69 

Total bmits: Self-Referent ' 1441 „91 1314 .84 

Total Omits: -Teacher-Referent — — . . 723 .85 

, '. i . ^ 

^Coefficient alpha 

R-biserials for the unadjusted total score were generally high. In 



^ar 1 they ranged f^om .42 to .64, with nine over .60. For the self- 
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referent task in Year 2 the range was .40 to . 79 with 11 items over .60; 
and for the teacher-referent task the biserials were between .41 and 
.86, with eleven of the 14 items exceeding .65. The item with the lowest 
biserial in each case was item 6 (like to. have other kids- things/own 
things). There were too few omitted litems to produce meaningful biserial 
correlations for the total omits score. 

The correlation between the adjusted and unadjus_ted total scores was 
.83 in Year 1. In Year 2, as number of refusals and indeterminate responses 
decrease<l, i-t was .93 for the self-referent score and .97 for the teacher- 
referent score. The correlation across years on ^ne self-referent task was 
.22 and .33 for the adjusted total and total omits scores, respectively. 

V 

To the extent that the total omits score reflects cognitive competencies, 

^ ■ ■. • ' " • ' 

the difference' in stability coefficients is evidence for the greater 



consistency of cognitive than affective and social behaviors during this 
age period, a general finding for this test battery. Table 2 presents the 
correlatloas of scores vlthlo and across years for the self-ref erent task. 
Correlations for the teacher-referent scores are ehovn in Table 3. 

Table 2 



Intercorrelatlons of Brown Self-Concept Tes'^ Scores, 
Within and Across Years (Self-Referent only) 





• 


Total Score 
Year i Year z 


Adjusted 
Total Score 
Year i rear l 


• Total 
Omits 
Tear i year L 


Sailing 
Year 1 Year 2 


Total Score, 
Year 1 


.27 


.83 .24 


-.67 -.16 


.12 


. 16 


^ Year. 2 


1 


.23 .93 


-.22 -.56 


.06 


. 19 


Adjusted Total 
Score, 
Year 1 


.2: 


-.15 -.09 


.08 


. 13 


Year 2 






-.15 -.22 


.OA 


. 16 


Total Omits, 
Year 1 , 






. 33 


-.11 


-.17 


Yeap 2 


* 






-.07 


-.12 


Smiling, 
• Year 1 










.22 


Year 2 












Note. — Ns range 


between 1083 and 


11A3. 









r.OOl - .104 for H - 1000. 



Table 3 



Intercorrelat lone of the Self-Refer|fnt and Teacher-Referent Scores In Vear 2 





Total 
Score 


Self-Referent 
Adjusted 
Total Score 


Total 
Omits 


. Teacher-Rcferettt 
Total Adjusted 
Score Total Score 


Total Score, Teacher 


.64 


.61 


-.34 




Adjusted Total Score, 










Teacher 


.62 


.62 


-.24 


.97 


Total Opiits, Teacher 


-.32 


-.15 


.70 


-.44 -.23 


liote. — Correlations are 


based on 


data ^'or the total Year 2 sample 



Q (N • 708-7U). 
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Sample Performance 
" ' Tables 4, 5 and 6 
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present the- score distributions for ^jiLsjled and 



has been 



unadjusted total scores and number. of omits in Years 1 and 2, 

-j . . . 

.['••-. 
found in previous stu^jLes, the distribution of the self-concept/ score 

was markedly* skewed (m!= 82^0% . in Year 1 and 86.2% in Year 2 ^oi^ the self- 
referent task), indicating the strong tendency for the child to select positive 
attributes. Figures for the teacher-i;^f erent task in Year 2 wer^ quite 

The similar means, as well as comments reported on 

* ^ ■ ; • 

test protocols, suggest that children at this age were not clearly differ- 

■ " . . • /j 

entia.ting between the ^telf- and teacher-referents. 

Analyses of Variance (age x sex x SES*) were performed on the ^ | 
longitudinal sample, thlose children tested in both Year 1 and Year 2y j 

■ I ., " V . . / 

! Table 4 . 



similar, with M = 85.8%. 



Distributiion of Scores: Self-Ref er ent , Year 1 











Total 


Score 


Adjusted Total Score 


Total Omits 


Gtoup 




N 


M 




SB 


N ' 


■ M . 


SD 


N 


M 


SD 
















































42-44 


mo. 


72 


9. 


9 


'2.69 


72 


76.5% 


15.-2 - 


83 


2.7 


4.28 


45-47 


mo. 


296 


10. 




2.66^ 


2^6 


81.3% 


15wO 


313 


1.8 


3.17 


48-50 


mo . 


327 


10.' 




2.45 


327 


82. i% 


.14.4 


339 


1.4 


2.72 


51-53 


mo . 


357 


10.8 


2.28 


357 


82.1% 


14.2 


373 


1.3 


2.72 • 


54-56 


mo . 


261 


■lA 


2.35 


261 


84.7% 


14-. 1 


273 


1.4 


2.94 


57-59 


mo. 


58 


10. 




2.16 


•58 


78.8% 


14.9 


59 


1.0 


2.16 


Boys /\ 


717 


10. 


6 


2.45 




81.8% 


14.7 


756 


1.6 


3.05 . 


Girls 




654. 


10. 1 


2.45 


654 


82.2% 


■14.4 


■684 


1.5 


2.88 


Total 




1371 


10. 




2.45 


1371 


82.0% 


14.6 


L440 


1. 5 


2.97 
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^Mother's education was used as the index of SES: below 10th grade, grades^ 
10 to 12, above 12th gij-ade. Although the children 'were classified into 
these three groups^ for j analysis purposes, almost all were of relatively 
low SES. ° '! 
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Table 5 

Distribution of Scores: Self-Referent, Year 2 



Total Score Adjueted Total Score Total Omits 

Croup N M SD N M \ SD N M SD 



51-53 


mo • 


76 


11 




2 


09 


76 


85.02 


13 


.6 


76 


0. 


4 


0.94 


54-56 


rao . 


296 


1 1 


.6 


2 


.09 


296 


86. OZ 


13 


.0 


303 


p. 


8 


1.82 


57-59 


mo. 


303 


11 


.8 


1 


.87 


303 


85 


7W 


1,2 


.4 


508 


0. 


4 


1 .44 


60-62 


mo* 


346 


11 


,9 


2 


.02 


346 


86 


72 


13 


.0 


349 


0. 


4 


1. 35 


^3-6 5 


mo . 


244 


11 


,9 


2 


.01 


2'4 


86 


92 


12 


.9 


243 


0. 


4 


1.42 


66-69 


mo . 


20 


11 


.6 


A 


.64' 


20 


83 


82 


11 


.8 


20 


0. 


2 




Boys 




679 


11 


.7 


2 


.04 


679 


85 


72 


13 


. 3 


688 


0. 


5 


1.61 


Girls 




606 


11 


.8 


1 .93 


606 


86 


.72 


12 


.4 


611 


G. 


5 


1. 33 


Yotal 




1285 


1 I 


8 


1 


.00 


1283*^ 


86 


22 


12 


.8 


1299 


0. 




1.48 



Table 6 

Distr Ihut ^on' of Scores: Teacher^Ref erent , ^ear 2 



Total Score 



Croup 




N 


M 




SD 


51-53 


mo. 


49 


11.3 


2 


.51 


i4-56 


mo. 


156 


11.5 


2 


.50 


57-59 


mo. 


15» 


11.7 


2 


.31 


60-62 


mo. 


196 


i2,0 


2 


.05 


63-65 


mo. 


136 


12.2 


1 


.'98 


66-69 


mo. 


13 


12.2 


1 


.57 


Boys 




381 


11.9 


2 


. 24 


CirU 




327 


n .8 


2 


.23 


Total 




708 


11.8 


2 


.24 



• 
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Adjusted Total Score Total Omitfi 



N 


M 


SD 




N 


M 


SI 


49 


83.42 


17. 


0 


49 


0. 5 


. 10 


156 


84. IX 


16. 


3 


157 


O.S 


i.59 


158 


84. 72 


15. 


7 \ 


159 


0 


.1.17 


196 


87.02 


13. 


8 


198 


,.3 


1. 12 


136 


87.92 


13. 


6 




0. 3 


1.20 


13 


86.82 


11 . 


2 


. i 


0.0 


0.00 


381 


86.02 


15. 


3 


J82 


0.2 


0.83 


327 


85.52 


14. 


7 


332 


0.5 


1.60 


708 


85.82 


15. 


0 




0. 3 


1.25 



For the adjusted total score, using a median-age split for each year 
separatelv, only marginally significant ag2 differences were found in Year 1 
(F.- 5.37, df ^ 1/1032 .025). In a repeat ed-m«. as ures ANOVA S»ES was 

significant beyond the ^001 level (F « 23.90 , dl = 2/999) when data were 
combined across years, with low SrS children obtaining the lov^est mean self- 
concept scores and nigh SES children, the highest. There wai5 also a signifd- 
cant age x SES Interaction (F « 7.09, df = 2/994, £ ^ .001); among low and 
middle SES children, the younger children scored lower, whereas among the 
high SES subjects the younger ones scored slightly higher. This suggests a 
curvilinear relationship paralleling developmental changes lii*the meaning of 
the scale (e.g., lack of comprehension versus emerging differentiation both 
leading to an Indetenninat a response). No significant sex differences occurred. 

The correction for unscorable responses would have spuriously inflated 
the self-concept score to the extent that they re'^lected a defensive response 
rather than the child's lack of differentiation with regard to a particular 
item. However, the distinct drop In the mean number of unscorable items 
(1.5 in YeA^r.l and 0.5 in Year 2) and in the percentage ot Indeterminate 
responftea per item suggest? that these reflected instead poorer compre*- 
henalon of the task in the earlier study year. 

• For the total omits score, the repeated-measiares ANOVA with data 
combined across years showed SES to be a significant variabJLe (F - 18.16, 
df - 2/l0''52, £<.001); low SKS children omitted the most items and high 
SES children, the least. An SES x Year Interaction was also significant 
(F - 8.27» df - 2/1052| 2<.005), with low SES subjects having the largest 
difference in number of omits from Year 1 to Year 2, and high SES subjects 

having the smallest difference*. No significant sex differences were found. 

♦ 

O ANOVA performed for each year separately to determine age effects 



revealed marginally slgnif icany age differences ( F = 5.10, d£ « 1/1087 » 
£<.025> in Year 1, with younger children omitting more items. 

Item intercorrgl^t Ions were generally quite low (few reached .20) 
and did not reveal any patterning either within or across years. The only 
two item p^irs with moderate correlations were items 9 3nd 11 (r « .39 in 
Year 1 and .30 in Year 2) and items 10 and 1^ (r « .39 in Year 1 and .35 
in Year 2); in both cases, the Items In the pair differ by only onQ word 
(scared of a lot of things/people — not scared; likes the way clothes/face 
looka — doesn't like). As the child matures and his self-image becomes 
more differentiated, there may be a more distinct clustering of items. • 
The child's self -concept may also b'ecbme increasingly influenced by sex 
role stereotypes. For example, the analyses of variance revealed no signif-- 
icant sex differences for the total score; however, on most items girls 
tended to choose the positive attribute more often than did boys. The 
most notable exception uas the strong-weak category, consistent with 
expectations concerning sex role identification. These data are congruent 
with the usual finding that girls are more advanced in their understanding 
of socially desirable responses. 

The majority of children (66,6% in Year 1, 50. 77^ i-i Year 2) did not 
smilr* for their picture, This may reflect general lack of familiarity 
with having their pictures taken and lack of ease in the testing situation. 
Smiling in the photog^raph correlated only .13 in Year 1 and .24 in Year 2 
with the happy (rather than sad) response ti item 1. Thus, children did 
not seem to be responding primarily on the basis of immediate stimulun cues. 

Relationship with Other Measures 

^ Correlations of the Brown Self-Cx)ncept Test (adjusted total score) 
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with other tasks we-re^ generally quite low, ranging between .01 and .19 for 
the three-site longitudinal sample in Year 1. It" correlated .19 with the 
Peabody Pic^ture VocalSulary Test (PPVT) , Form A, tapping receptive language 
skills; and ,17 with the Preschool Embedded Figures Test. In Year 2, the 
' highest correlation of ^he Brown was with Form B of the PPVT, measuring 
^productive language 1ir_ = .15). It correlated ,14 with the PPVT Form A, 
Spontaneous Numerical- Correspondence configuration matching score, and 
Massad Mimicry real words score. This low communality with other tasks 
was perhaps due to the paucity of measures in the test battery tapping 
affective behaviors. 

The correlations of the omit^and smiling scores were generally low 
with other tasks for the three-site longitudinal sample in both years. 
In Year 1 th.e-'omit score correlated highest with the Preschool Inventory 
(r^ =■ -.28) and with the Preschool Embedded^ Figures Test^ «^ 23) ; in 
Year 2, given a more restricted range, highest correlations were with the 
Seguin Form Board test, time to quickest solution (_r = .22), the PPVT,. Form B 
(r^ = -.21)5 and the Preschool Inventory (r^ = -.18). Smiling in Year 1 corre- 
lated highest (x = .16) with the PPVT, Form A, and Vigor 2 ( r = .15) and in 
Year 2, with fastest time to completion on the Seguin Form Board test 
' ( r = -,16), PPVT, ^orm A ( r = .15) and Vigor 2 (r = .14). 

^ Factor analysis of the child test 'data revealed a factor defined by 
the self-concept score. In Year i this factor correlated .25 (Promax 
13-factor solution) with the factor representing general inf ormation-pro- 
cessing skills., suggesting a cognitive task component. Either the self- 
concept score at that , age is partly a measure of understanding or brighter 
children are more self-confident or both; the present data do not enable us 
to determine which is the morel appropriate Interpretation. In Year 2, 
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the self-cancept factor correlated .22 with the general abilities 
factor, a finding which may reflect the reduce^] extent to %/hich compre- 
hension confounda performance on this task in an older sample. In Year 2 
extension analyses, the Gumpgookies Test, measuring achievement motivation 
(including one* 8 feelings of competence as a learner), correlated .30 with 
the ^elf concept factor. (See Shlpman, 1971, 1972 for further dls^ssion 

of these structural analyses.) 
Summary 

The present data support Ozehosky and Clark (1971) In their suggestion 
that among preschool children a test of this nature reflects verbal 
facility as well as se 1 f -concept . In Year 1 there was a mean of 8.8^ 
indeterminate responses per item, and across years children of lower SES 
were significantly higher In their frequency of omitted items. Because 
of the high degree of verbal comprehension required and because of 
ceiling problems, Stanford Research Institute (1972) concluded that the 
Brown, in spite of adequate internal reliability, should not be used 
in large scale evaluations of preschool children. Inspection of the 
test protdrols also indicates the uneven difficulty in the wording of 
items and suggests that the use of implied double negatives is particularly 
to be avoided in testing young children. 

There i^ evidence in the present data, however, that the importance 
of verbal comprehension was reduced among older children. The mean 
number of omitted items dropped from 1.3 to 0.5 from Yeiir 1 to Year 2, 

0 

and the Fell^concept factor obtained from factor analyses of the child test 
data correlated less with the general intellectual competency factor 
Q in Year 2. 

ERIC 
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Results are generally consistent with previous research (Brovn, 
1966; Clar^ et al., 1967; Walker. Bane & Bryk. 1973) in that most children 
did tend to select the socially desirable attribute. Self-concept In 
verv young children Is not easily defined and may become more clear 
with increasing age. One may hypothesize a developmental pattern con- 
sisting of three stages: first, a self-voncept not clearlv differentiated 
and therefore not readily assessed by verbal-report Instruments; second, 
a period in whirh the self is considered in global terms along a "good- 
bad** dimension; and thirds a dif f ereot iated self-concept in a variety 
of personality dimensions. Accordingly, scores would inrr^ase and then 
decrease with maturation and experience. Thua , older children would be 
expected to have more differentiated self-feelings which could result in 
lower scores, and sex differences may be evidenced as responses increasingly 
reflect sex-role stereotypes. 

lu siibsequent study years, self-concept scores w!ll be related to 
school achievement and to peer interaction data obtained through claasroom 
observations. Moreover, we will investigate the extent to wh^ch the young 
child's generally high seK-esteem is nuxintained as his experience with 
others increases, noting differences among economically disadvantaged Ss , 
associated with emphases on ethnic pride in the conmunity, home and school. 
Of particular interest will be the extent of coi.gruence over t^'^e in parallel 
measures of self esteem, e.g., in an individual testing situation an^d 
observation of school settings. 



ERIC 



References 



Brown, B. The assessment of self-concept among four-year-old Negro and Uiite 
children: a comparative study using the Brown IDS Self-Concept 
Referents JTest. N. Y. : New Y^rk University, N. Y. Institute for 
Developmental Studies* Office of Education (DHEW) , Washington, D. C. , 
April 1966. (Shorter version presented as paper at meeting of the 
Eastern Psychological Association, New York, April 1966.) 

Brown, B. Personal communication, 1967. 

Clark, E. , Ozehcsky, R., Barz, A. & O'Lear^, J. Self-concept and 
I vocabulary development in Negro and white preschool children. 

Paper presented at the meeting of the Eastern Psychological Association, 

Bostoti, April 1967. 

Horowitz^ A pictorial method ''or study of self-identification in 

preschool children. Journal of Genetic Psychology , 1943, 62 , 



Long, B. & Henderson, E. Self-social concepts of di8advat\taged school 
beginners. Journal of Genetic Psychology , 1968, 113 , 4J-51. 

McAdoo, H. Racial attitudes and self-concepts of black preschool ciTildren. 
Dissert at ion. Abst racts International , 1971, 31 (8-A) , 



Ozehosky, R. & Clark, E. Children's self-concept and kindergarten 
achievement. Journal of Psychology , 1970, 74^ (2), 185-92. 

Ozehosky, R. & Clark, E. Verbal and non-verbal measures of self-concept 
among kindergarten boys and girls. Psychological Reports , 1971, 



28 (1) . 195-199. 

Shipman, V. C. Disadvantaged children and their first school experiences: 
Structure and development of cognitive competencies and' styles prior 
to school entry. Pri nceton, N. J. : Educational Testing Service, 1971, 
7R-71-1^. Prepared under Grant H-8236, Department of Health, 
Education, and Welfare. 

Shipman. V. C. Disadvantaged children and their first school experiences: 
Structural stability and change in the test performance of urban 
preschool children. Princeton, N. J.: Educational Testing Service, 
1972, PR-72-i8. Prepared under Grant H-8256, Department of Health, 
Education, and Welfare. 

Stanford Research Institute. Results of fall 1971 Follow Through 

supplemental testing. Washington, D. C: Bureau of Elementary and 
Secondary Education, Department of Health, £ducation» and Welfare, 
1972. 

Walker, D. , Bane, M. J. & Bryk, T. The quality'of the ^ead Start Planned 
Variation data. Cambridge, Mass.: Huron Institute, 1973, in press* 



135-Ue. 



3963. 




ERIC 



-5 3- 



-54- 

Uattenberg, W. & Clifford, C. ^relationship of the self-concept to 

beginning achievement in leading. Detroit, Mich*: Wayne State 
University, 1962 • (Final .leport of Cooperative Research Project ♦S??.) 

Williams, D. E. Self-concept and verbal mental ability in Negro preschool 
children. Dis^ertatipn Abstracts , 1969, 29, 3A75B. 

Wylie, R. The self-concept , Lincoln, Nebraska: University of Nebraska 
Press, 1961. 

Zigler, £• & Butterfield, £• C. Motivational aspects of changes in IQ 
test performance of culturally deprived school children. Chi Id 
Development , 1968, 39, 1-14. 



ERIC 



OISADVAlfTACED CHILDREN AND THEIR FIRST SCHOOL EXPERIENCES 



/ ETS-Head Start Longitudinal Study 
Technical Report Series 



Virginia C. Shlpman, Editor 




A lommiDHULffniOY 

Technical Report 3 

Children's Auditory Discrimination Inventory 

Virginia C. Shipman ^ 
Karla S. Goldman ^ 

Report under 
Grant Number H-8256 

Prepared for: Project Head Start 

Office of Child Development 
U. S. Department of Health, 
Education, and Welfare t 



Decenber 1972 



Children's Auditory Discrimination Inventory 

Background 

Although there appears to be a, relationship between auditory discrimination 
and certain cognitive skills, measures for determining auditory discriniinat ion 
are often confounded by differences in speecli patterns and vocabulary level. 
Most of these measures use verbal stimuli which require the child to differ- 
entiate words spoken in standard English. Based on this type of measure*, many 
studies have revealed marked socio-ethnlc and age differences. 

Observing 24 black first, third, and fifth graders in New York City, Deutsch 
(1964) found a positive relationship between Wepman Auditory Discrimination lest 
(WADT) scores, reading, and age. It was found that the scores of good readers 
were higher than those of poor readers* and older children were superior to 
younger Ss. Research by Stern (1966) Indicated that children's auditory dis- 
crimination may be assessed by asking children to identify pictures which 
represent terms » both nonsense and meaningful, presented orally. Nonsense terms 
were included as a set of terms equal.ly unfamiliar to all subjects. Clenbogen 
and Thompson (1972) investigated the relation of familiarity of word pairs on 
the WADT to task performance. Thirty middle-class and 15 lowet-class kinder- 
garten ^s were individually administered the WADT and a modified version of 
the WADT. In the iiK>dified version of the WADT, phonemes were exchanged be- 
tween pairs to create nonsen&e syllables. There was no significant class 
difference cn the modified version of the WADT; however, midd.'e-class Ss 
scored significantly higher than lower-class Ss on the standard WADT. ITiese 
results suggest that teats which include meaningful verbal stimuli may measure 
a vocabulitry factoj: in addition to auditory discrimination. (k>etzinger, 
Dirks and Baer (1960), using middle-class 10- to 17-year-old boys, sug(^ested 
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that auditory memory may also be an Influencing variable. 

Hendrix (1968) found auditory discrimitiation differences between an 
advantaged and d: advantaged group of preschool children. The tests used to 
measure auditory discrimination ability were the Boston University Speech Sound 
Discrimination Picture Test* V/epmar Auditory Discrimination Test, lemplin Sound 
Discrimination Test, and Wilson Environmental Sounds Test, the advantaged pre- 
schoolers scored significantly higher than the disadvantaged preschoolers on 
all'^four teats. No significant difference between .nales and females was found. 
Similar findings have been reported by other researcners (Clark 6 Richards, 
1966; Deutsch, 1965; Oakland, 1968; Stern, 1966). Deutsch ,(196/>) attributed 
auditory discrimination deficit in disadvantaged children to limited exposure to 
meaningful speech, and to excessive amounts of noise in their environment. 
Stressing thr importance of experience and exposure to adeqi;ate stimuli » she 
claimed that the signal-to-noise ratio is influential in the stimulus per- 
ceived and in the respong^e evoked. The higher the ratio (i.e., the greater the 
amount of ^'signal** as compared to "noise") the more likely will be the accurate 
perception of the signal. The link between this and Gestalt formulations re- 
garding figure-ground relationships in visual perception is clear. 

The relatively poor performance on auditory discrimination tests among 
disadvantaged children couJu be due to the instruments' insensitlvity to 
differences between black dialect and standard English speech. Labov*s 
(1969) work suggests many pronunciation differences between the nonstandard 
English of black disadvantaged children and standard English. Workin)^ 
with black disadvantaged children in New York City, he found that there 



were words pronounced as homonyms by black dialect speakers which were 
spoken contrastingly by standard English speakers. Thus» knowledge of a 
O lid's speech background must be considered before his auditory discrimination 
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ability can be meaningfully evaluated. Using three groups of 40 first-grade 
boys consisting of black dialect-speakers and black standard English speakers , 
Gottesman (1972) investigated differences in auditory discrimination. The 
auditory discrimination test was composed of word pairs pronounced as con- 
trasting words by all ^s.^ Findings revealad no significant group differences 
In performance on these contrasting pairs. However, on those word pairs pro- 
nounced as homonyms in black dialect but as contrasting words in stanr'ard j 
English, standard English-speaking Ss scoied nificanTly higher than black 
dialect-speaking S s . 

In other research, however, it has been shown that black children have a 
Heener awareness of s tandard/nons tandard differences (Politzer & Hoover, 1972) 
This may be thp result of training, or of greater exposure to both standard 
and nonstandard speech. Using the Standard Discrimination Test (SDT)" con- 
sisting of phonological and morphological variables, Politzer and Hoover 
studied lower- and lower-middle-class black and white children in grades 2, 4, 
and 6. An analysis of variance of the SDT scores showed that test scores in- 
creased with age; girls performed better than boys; and black children per- 
formed better than white children, Correlations were high between SDT scores 
and standardized reading achievement scores for black children, but for the 
whites, correlations were significant only at the sixth grade level. 

It appears logical to infer from these studies that many of the tests 
used to measure auditory discrimination ability have been inadequate. When 
comparing social classes or ethnic groups, socio-cultural differences must be 
taken into account. Confounding by differences in language usage and verbal 
ability muHt be eliminated in order to assess the child's level of auditory 
discrimination. 
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Task Description and Administration 

The Children's Auditory Discrimination Inventory (CADI), develo'jed by 
Stern (1966), is an individually administered measure to evaluate the child's 
ability to identify, between two pictures that have been given oral word 
equivalents, the picture that represents the orally presented stimulus word. 
This ten-minute task uses 38 cards with two pictures on each and 38 pairs of 
stimulus words* One picture in each pair is a real picture representing a 
familiar word and th)e second picture is a nonsense design paired with a non- 
sense word. In order to minimize the effects of positional responding, the 
real and Dons'^nse words are randomly located on the right or left side of the 
cards. (The real word, however, is always pres^n^ed first.) 

The tester presents each pair of pictures, n^ing eacV one as she points to 
it. Following presentation of each pair, the child is asked to point to the 
i picture named by the tester. The first two items are for practice, and if che 
child does not respond correctly to these the procer^ure is explained again. If, 
after a repetition, the child still does not respond correctly, the test Is dis-- 
continued. During the test an item may be repeated only once. Also, to prevent 
lip reading, the tester covers his mouth slightly wh^^n saying the stimulus words. 
Traioing involves considerable practice in pronouncing the words clearly and 
correctly. It is recommended that a tape recorder be used for training and for 
screening out testers with even minor speech impediments. 

Scoring 

The tester records whether the child's response was correct or incorrect, 
whether the item was repeated, and whether there was a need to probe for the 
final answer. The score ib ttie total number correct (ran||i * 0 to 38). For 
the present study, subscores were also used for real word items (0 to 19) and 
O isense word items (0 to 19). 
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Score Properties ^ 

•Using the Kuder-Ricliardson (formula 20) estimate of reliability,, internal 
consistency for the test 'was found to be ,81 (N, = 1455) in Year i^, and .82 
(N = 895) for Year 2. Internal consistency in Year 1 for the real word items 
was ,76 and for the nonsense word items was ,85; in Year 2 it was ,76 and .86, 
respectively. The correlation between performance on real word items and non- 
sense word items in both | years- was .03, while^^he uncorrected part-whole cor- 
relation with total scoVe was .53 in Yea^ 1 and .50 in Year 2 for real words 
& . I • 

and .86 in Year 1 and .88 in Year 2 for nonsense words c Across years performance 

■ i 

I . - 

on real word items correlated .19; nonsense words correlated .45. The lack of 

correlation between subscores and the difference in stability coefficients 

.• ' j 

suggest' that separate scbres for real words and nonsense wdrds should be used 

instead of the total score. = ^ 

I ■ <^ - • ■ ' 

! ^ ■ ' " --^ • 

Sample Performance | 

j 

As can be seen in Table A in the Appendix, although approximately 98% 

of the sample attempted to respond to each item, those items involving non- 

i - 

sense words had a smalle!r proportion passing each item than did the items in- 

! ■ 

volving real words. The range of percent passing each nonsense word item was 
43 to 95 in Year 1, and 44 to 97 in Year 2, with only five item scores in , 
each year above 80%. However, for ^eal word items the range was 72 to 98 in 
Year 1 and 78 to 100 in Year 2, with eighteen (of nineteen) item scores above 

! I ^ ■ ' ' ^ . ... 

80% in each year. For | the Year 1 biserials, only one score was below .50, and 
5 were below .60. . For the nineteen real words the mean number of correct ' 
responses was 16.6 (SD = 2.69) in Year 1 and 17.2 (SD = 2.37) in Year 2» For 
the nineteen nonsense words the mean was 12.2 (SD = 4.49) in Year 2 and 12.8 • 
(SD = 4.4i) in Year 2., ;Thus, real words were less discriminate x.i; and appeared 
easier, although this m^y also be due to bias in choosing real over nonsense 
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stimuli. Also, those nonsense it^^ Requiring discrimination of multiple 
consonants were more difficult than those involving simple consonants. 

Tables 1, 2, and 3 present nieans, standard deviations and range of re- 
sponses for the total sample by three-month .age breakdowns and by sex. For ' 
this sample the data indicate that children's, auditory discrimination- increases 
with age for children between 42 and 69 months, and sex differences appear 
slightly in favor of girls, A comparison of Tables 2 and 3 again demonstrates 
that the real words were not as difficult and showed less variability than the 
nonsense wocds, possibly due to the ^j'act that the children were more likely to 
point to the familiar picture, 

A repeated-measures analysis of variance (sex x age x SES) performed on 

the longitudinal ; sample (those children tested in both years) showed SES, as * 

■ - i • ■ • 
^measured by mother's education (below 10th grade, 10th-12th grade, above 12th 

grade), to be significant when scores were summed across years: Real Words, 
F = 12,81, df = 2/697, £^ ,001; Nonsense Words, F = 32,88, df = 2/692, £ <,001; 
Total Correct, F = 41.06, df = 2/690, p < , 001 , Sex was significant favoring, 
girls on Nonsense Words (F ^ 5,54, df= 1/692, £<,02) and Total Score (F = 8,52, 
df = 1/690 i'^'^g^ . 004) , ^Also, there was a significant increase in mean scores 
from Year 1 to Year 2: Real Words, F = 15,03, d_f = 1/701, £<,001; Nonsense 
Words, F = 58,79, df = 1/696, £< ,001,; Total Score, F = 92.57, df = 1/694, 
£<,001. In age x sex x SES ANOVAS within each year, age (using a median split) 
was not. significant in Year 2, but in Year 1 it was significant for. Nonsense 
Words (F = 9.57, dif = 1/1090, £<.005) and for Total Correct (F = 11.47, 
df = 1/1088, £<.00.1). 

Relationship with Other Measures 

The striking "dif ferences between performance on the real' word items and 
the nonsense- word items make it somewhat difficult to interpret the total 



Table 1 

\ Total Score*: Means, Standard Deviations and Range 
by Sex and Age in Year 1 and Year 2' 



Group N Mean SD ^ Range 



Year 1 



Year 



4 2 4 4 THO ■ 


84 


27. 


69 


4 9? 


1 8- '^7 

o 


4 5"~4 7 ino ■ 


310 


28. 


42 


5. 10 


16-38 


48-50 mo. 


327 


28. 


70 


5. 57 


3-38 


51-53 ^o. 


382 


28. 


94 


5 . 39 


15-;- 38 


54—56 mo. 


274 ' 


29.20 


5. 36 


16-38 


57-59 mo. 


61 


29. 


84 


4. 28 


21-38 


Boys 


758 


28. 


39 


5. 38 


3-38 


Girls 
Total 


689^,-- 
,v 1438 


29. 
28. 


22 
79 


5s. 19 
5.31 

/ 


11-38 
3-38 


51-53 mo. 


4 

67 


29. 


75 


5.45 


18-38 


54-56 nio. 


219 


29. 


75 


• 5>34 


13-38 


57-59 mo. 


196 


29. 


46 


4.. .6a - 


19-38 


60-62 mo. . 


249 , 


30. 


25 


5.13 


14-38 


63-65 mo. 


155 


30. 


54 


4.95 


18-38 


66-69 mo. 


8 


29. 


13 


4.58 


23-35 


Boys 


468 


29. 


37 


5.16 


13-38 


Girls'", 


426 


30. 


60 


4. 92 


.18-38 


Total 


' . 894 ' 


29. 


96 


5.08 


13-38 



' .*Range' = 0-38. 



Table 2 



Real Words as Correct Resporse*: Means, Standard Deviations and Range 
by Sex and Age in Year ] and Year 2 



Group 



Mean 



SD 



Ranfee 



Year 1 

42-44 mr. 
45-47 mo. 
48-50 mo. 
51-53 mo. 
54-56 mo. 
57-59 mo. 
Boys ^ 
Girls 
Total 



b4 

31> 

333 
383 
275 
61 

762 
686 
14/8 



16. 17 
16.42 
16.72 
16.57 
16.77 
16.64 
16.43 
16.77 
16. 59 



2. 56 
2.64 
2. 5« 
2.89 
2. 71 
2. 32 
2.87 
2.47 
..69 




Year 2 

51-53 mo. 
54-56 mo. 
57-59 mo. 
60-62 mo. 
63-65 mo. 
'''66-69 • mo^ 
Boys 

Girls * 
Total 



67 

219 
196 
249 
155 
8 

468 
426 
894 



16. 11 

17. 18 
17.06 
17.28 

17. 34 

18. 25 
17.02 
17. 36 
17.19 



2.62 
2. JO 
2. 30 
2.41 
2. 34 
.71 
2.51 
2.20 
2. 37 



9-19 

7- 19 

8- 19 

5- 19 

6- 19 
17-19 

6-19 
5-19 
5-19 



* Range 



')-19. 
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Table 3 



Nonsense Words as 


Correct 
Dy Sex 


Response*: Means, 
and Age in Year 1 


Standard 
and Year 2 


Deviations and Range 




G T O-U p 




Mean 


SD 


Range 


Year 1 












^ ^ 310 . 


0 J 


11 S5 


4. 


06 


3-18 


4 5-" 4 7 mo , 


'A 1 0 

J 1 VJ 


1 ? DO 

X ^ . \J\J 


4. 


21 


1 - 1 Q 


4 -50 mo. 


327 


12.00 


4. 


^8 


2-19 


51-53 mo. 


383 


12.38 


A 

V . 




0-19 


54-56 mo. 


?75 


12.46 




71 


1-19 


57-59 mo. 


61 


13.20 


3. 


75 


3-19 


Boys 


760 


11,98 


4. 


54 


0-19 


Girls 


681 


12.47 


4. 


42 


1-19 


Total 


1441 


12.21 


4. 


49 


0-19 


Year 2 












J 1 J .J mo • 


67 


13.(^3 


4. 


63 


2-19 


j4-1)d mo. 


11') 


1 Z . J / 


4. 


52 


1 1 Q 


57-59 mo. 


196 


12.50 


4. 


10 


3-19 


60-62 mo. 


249 


12.96 


4. 


54 


2-19 


63-65 mo. 


155 


13.20 


4. 


32 


0-19 


66-69 po. 


8 


10.88 


4. 


42 


5-16 


Boys ^ 


468 


12.35 


4. 


50 


0-19 


Girls 


426 


13.24 


4. 


27 


1-19 


Total 


894 • 


12.77 


4. 


41 


0-19 



*Ringe « 0-19. 
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(combined) score. It is possible that the familiar words primarily measure 
vocabulary skill and not auditory discrimination, thus favoring those children 
with more extensive language and educational backgrounds. Further evidence 
for this confounding may be suggested by CADl's correlations (total score) with 
other tasks in the battery. Its highest correlation* in Year 1 was with the 
Peabody Picture Vocabulary Test (PPVT) , Form A, .61, followed by the Preschool 
Inventory, -51; and by the PPVT, Po rm B, .48. Although also tapping auditory 
discrimination, Massad Mimicry scores showed only moderate correlations (non- 
sense words, = .31; meaningful words, x_ = .30). In light of this evidence 
the total inventory cannot be recommended as a teir of auditory ^ discrimination. 

Correlations for the real words and nonsense words separately with the , 
Gather scores in the Year 1 structural analysis were highest with the Preschool 
, Inventory (.29, .44, respectively), and PPVT, Form A (-27, .52), and PPVT, 

Form B (.16, .41). Other correlations were only moderately high: Form Reproduc- 
tion total score (.20, .29), ETS Enumeration, total correct (.26, .28), ETS 
Enumeration, counting (.19, .28),. Motor Inhibition, walking (.11, .28), Motor 
Inhibition, drawing (.09, *25), Story Sequence I, receptive (.16, .27), and the 
Johns Hopkins Perceptual Test, total correct (.18, .22). As can be seen, cor- 
relations in general were substantially higher with the nonsense wo' score. 

Factor analyses of the Year 1 child data for both the total sample and 

the threersite longitudinal sample revealed a distinct information-processing 

factor (Shipman, 1971, 1972). As might be expected, the mast general test 
■ • 

in the battery,^ the Preschool Inventory, had the highest loading. But all 

r 

of the follwing had loadings of .,50 or higher: perceptual measures (CADI, 
Johns Hopkius Perceptual Tes. Matching Familiar Figures, errors), verbal 

^''^All correlations in Year 1 are for the total sample. 

ERIC 



measures (PPVT, Sigel Object Categorization, Toy Sorting, Bight-Block Sorting), 
and perceptual-motor measures (Seguin Form Board, Form Reproduction). When 
.the CADI subscores were used, nonsense words' also had a high loading on this 
factor, but real words did not. This first component seemed to be best • 
defined as "g" or general inf oraation-processing skills which contribute to 
level of performance. Possibly this is evidence of the importance of auditory 
abilities for the development of certain cognitive skills and abilities; at 
this age, however, it is more likely uhat the child's ability to comprehend 
the task and willingness to follow directions were the primary ' variables 
b eing . assessed . ' . 

In Year 2 for the four-sit& longitudinal sample,. CADI total score again 
correlated highest with the Preschool Inventory (r = .58) and PPV.l'^ Form A, 
(r_ = .53). The highest correlation for the nonsense word score was with the 
Preschool Inventory . = .53), followed by PPVT , Form A, .A8; TAMA, .44; 
ETS Matched Pictures, .42; PPVT, Form B, .40; and Matching Familiar Figures, 
errors, -.40. Performance on the real word items also correlated highest 
with the Preschool Inventory and PPVT, Form A, but these were low: r^ = .25 
for each. Similarly, in the factor analysis of the three-site longitudinal 
sample data, nonsense words had a loading of .6 3 on factor 1 (general informa- 
tion-processing) in the 13-factor Varimax solution, while real words had a 
loading of only .22 (Shipman, 1972). The real word score also clustered 
with other scores relating to word familiarity (correct labels on' the Sigel 
Object Categorization Test; Mimicry, real wordsj)-^def ining a separate factor 
in this same solution. 

Summary 

The nonsense word score appears to be the more adequate indicator of 
Q "itory discrimination at -this age in this population. It dcimons trated 
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higher internal consistency, greater stability and higher loadings on a 
general competency factor. In addition, nonsense words are equally unfamiliar 
to all whereas the real word items involve vocabulary skill to the extent 
that children have differential familiarity with the meanings of the real 
words. As suggested by Shontz (1971), however, the real word subscore may 



b^ useful as an index of impulsive selecting of the concrete or familiar. 

Although significant sex differences were found in favor of girls, 
these differences in absolute terms were quite small. Older children in 
Year I'obtained higher scores, and children's mean performance incTeased 
from Year 1 to Year 2 and with level of their mothers' schooling, reflecting 
maturational ,and experiential i-wfluences- Given the paucity of measures 
directly assessing auditory discrimination in the present study, it is 
not known to what extent the SES differences obtained reflected specific 
differences in the child's verbal environment^ 

The present findings exemplify the difficulty of obtaining an auditory 
discrimination index for young children which eliminates confounding with 
language usage and verbal ability. Future data collection will enable 
analysis of relationships to performance on the Wepman and measures of academic 
achievement, particularly reading skills. 
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Appendix 











Table A 














Percent 


]^assing Each Item 


in Year 1 and Year 


2 








Item 


Number. 




Percent Passing 




Biserials* 


Real 


Words 






Year 1 


- Year 2 


Year 


1 


Year 2 




Girl, 


Hujuj 




yo 


QQ 


.35 




,23 




Clock, Koopay 




Q7 


1 nn 

±UU 


.63 




.20 


5 


Sleeping, Sagrole 




QA 


QQ 

yy 


.62 




' ,39 


7 


Boat, 


Boatch 




77 
/ 


/ o 


.63 




.63 


8 


Dog, : 


Dob 




oo 


OO 


.54 




.59 


10 


Duck, 


Dup 




80 


81 


-.67 




.70 


12 


Scissors 5 Frissors 




88 


91 

7 J. 


.67 




. /o 


15 


Jump, 


Dump, 




86 


91 


.61 




.84 


18 


Church, Schurch 




84 


88 


.77 






21 


Shirt 


, Sirt 




85 


89 


.83 




.99 


24 


Bus, 


Bush 




88 


90 


. /O 




.73 


26 


Cow, 


Tow 




85 


90 


.81 




.85 


29 


Table, Pable 




86 


89 


.70 




.93 


30 


Fish, 


Fith 




91 


' 93 


• .89 




.93 


31 


Bed, 


Bej'< 




87 


90 . . 


.75 




.86 


33 


Ball, 


Gall 




92 


93 


.71 




.90 


34 


Children, Tildren 




86 


89 


.80 




.70 ' 


35 


Dress 


, Dreth 




87 


90 


. .84 




.86 


36 


Falling, Thalling 




84 

i 


88 


.62 


- 


.66 


Nonsense Words 














^ 2 


Phone, Volvap 




QS 


Q7 


.51 




• 56 


' 3 


Horse 


, Ulna 




Q9 


7D 


.51 




.66 


6 


Wagon 


, Zagon 








.57 




.60 


9 


Sun, ' 


Ihun 




74 


82 


.65 




"7 n 
. /U 


II- 


Egg, 


Edd 






67 


.67 




. 80 


13 


Hat, Hap 




65 


■64 


.72 




J-' 




Shoes 


, Thoes 




80 


.88 


.66 




.74 


16 


Plane 


, Plame 




50 


48 


,66 




.66 


17 


Valentine, Thalentine 


46 


48 


.66 




.69 


19 


Book, 


Dook 




81 


87 


.68 




.74 


20 


Mouse 


, Mouf 




■■ 51 


57 


.81 




.88 • 


2'2 


Leaf J 


Leath 




45 


44 


.67 




.67 


23 


Coat,' 


1 Pqat 




> ' 67 


66 


.79 




.81 


25 


Door , 


Goor 




70 


74 


.82 




.90 


27 


Stove 


, Stothe 




46 


46 


.71 




.70 


28 


Read , 


? Sea.b 




59 


57 


.64 




.66 


32 


Money , Money 




61 


70 


.82 




.86 


37 


Sock,, 


Sot 




43 


45 


.74 




.76 


"38 


Brush, Brutch 




48 


49 


.75 




.78 



^Correlation of each Item with the subscore total, i.e., of each Real Word item 
"O"^ the Real Word total and of each Ncnsense Word item with Nonsense Word total. 
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ETS Enumeration I and II • ' 

Background ^ . . 

ETS Enumeration I and II were developed specifically for the ETS-Head 
Start Longitudinal Study to measure various precursors of quantitative per- 
formance. Enumeration I tests the 'ability to itemize each member of a set 
by using a task that requires neither counting nor reciting the names of 
numerals. The purpose of the task is to assess the child *s ability to 
Organize a field of figures and to keep track of two shifting sets — a set 

of figures "pointed at" and a set "not-yet-pointed at." Enumeration II 

i 

also measures this pointing ,?bility while incorporating types of items 

i 

found in primary-grade tests of quantitative ability (i.e., items requiring 
counting an the matching of equa] numbers and spatial orde'rings of objects). 

Enumeration I and the Pointing itei.7S oH Enijneration II are patterned 
closely ajtter a procedure used by Potter and Le.vy (1968). Preschool chil- 
dren ages 2 1/2 to 4 wpre asked to touch each figure on a stimulus page 
"just once." Pages of figures varied in number, arrangement, meaningful- 
ness , and heterogeneity of figures. It was found that (1) success on touch- 
ing items was corrr.iated with age, (2) arrays vith Cne smallest" number of 
figures were . easiest , and (3) random arr^ingements of figures were most dif- 
ficult. .Potter and Levy concluded tiiat tho.ir en>imerotion technique *'niay be 
of value to inves tigc:tors of early cognitive development [196c^/, p« 2721" 
as a method of studying attentional processes thought to be important Ln 
the development of concepts of quantity. 

Many of the school readiness tests, such as the Preschool Inventory 
(ETS, 1970), the Stanford Early School Achievement Test (Madden & Gardner, 
1969), and the Tests of Basic Experiences (Moss, 1970), have a mathematics 
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or number. subtest, which generally taps such skills as dot counting, number 
conservation and the reading of numbers. Many preschool programs for dis- 
advantaged children emphasize the development of these number skills, and 
several evaluation studies such as those ©f Head Start Planned Variation and 
Project >ollow~Through (Bissell, 0.972; Walker, lBane & Bryk , 1973) are/cur- 
rently using preschool and primary achievement tests with number .subtests 
as part of their test battery; however, very little technical information 
is presently available from disadvantaged samples. One eJ^c^t^j^on is a 
recent study by Washington and Teska (1970) using 96 disadvantaged children 

V 

ranging in age from 5-7 to 7-5, wJiere the arithmetic section of the Wide, 
Range Achievement Test was found to correlate .84 with the' California 
Achievement Test (Primary Form) arithmetic' section , .70 with Binet MA, 
And .68 with total score on the Illinois Test of Psy cholinguistic Abilities. 

A modification of ETS Enumeratidu II was used in the Head Start Planned 
Var:.ation evaluation (Walker, Bane & Bryk, 1973), Test-retest reliability 
coefficients over pairs of testers for a two-week time period (for a sample 
of approximately 20 children) were moderate, ranging from .11 to .81. 

Analyses of variance revealed significant time differences across all 

/ 

subjects for the total score. No significant di^erence between types of 
Head Start programs was found. One of the most appealing aspects of the 
ETS Enumeration.il test, according to Walker, Bane h Bryk (1973), is its 
cystematic attempt to measure the various components in learning mathe^matical 
skills, and it was for this reason that the test was originally developed 
and used in the present study. 

Task De^scription and Administration 

The ETS Enumeratibn tasks consist of a numter of colored circles or 
small pictures^ each /on an 8 1/2^' x 11" page in a loose-leaf notebook. The 



Examiner shews the chl'ld" eaizh page.,...one- at a time, and asks the child-v^elthel 
to point to or ,to count each circle on that page or to pointy to the correct 
stimulus picture. Sample items are provided to orient the. child to the nature 
of the task, and practice items precede each new item type. ' In orienting the 
child to the task, testers are cautioned to be*^ sure ''that the child understands 
the response procedures required for each type of item (i.e*, pointing to each 
circle only once, counting the circles or pointir.g to the correct pictvre). 

(a) Enumeration I . In'the-first year of the study, the Enumeratioi task 
consisted of one practice item and twelve test items. Only circles were used 
in the Year 1 version, the number of circles on each test page varying from 
six to nine. The child was requested to point once, and once only, at each 
cirqj-e on each test page. A thirteenth item, on which the child was asked to 
count aloud a line, oi seve.i circles, was also included to aid ,in preparing a 
Counting subtest for the second year of the study. 

(b) Enumeration II. The Year 2 version of Enumeration was divided into 
four parts. In the Counting section of the task (items 1-4), each item con- 
sisted ot a page of either six or nine circles and the child was asked to 
count the circles o. . page. The second section of the test. Pointing 
(items 5-8), also consisted of circles. After a practice item the child was 
asked to point to each circle on a page only once. 'This group of it erne was 

a subset of those administered in Enumeration I. In the last two par's of 
the test ;\the child was asked to .choose which one of three pictures in a row 
•Was the "same'' as a stimulus picture at the top of the page^ Items 9-16 test- 
ed the concept of "Same Number" and items 17-21 were concerned with appropri- 
ate "Order." 
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Scoring 

(a) .E^ numeration I .. The eniameration items (items 1-12) were scored 
"correct" if the chiJ.d pointed to each circle in the array once, neither 
omittl^ig^ nor repeating a r.ircle. Tf the performance, was incorrect, the 
nature of the erro^^^w^s^^^coded : '^Omits," "Repeats" or "Omits and Repeats, 
The -possible range for total ^correcT^Co^^sw 0-12. The counting item 
(item 13) was scored "correct^* arid given one point^&ni^iL^f the child counted 
aloud to "7" correctly. The counting item was not included in^the^total 

correct score, but was analyzed separately. 

(b) Enumeration II .' The vCounting items (items 1-4) of Enumeration II 
each received a possible two points of credit. One point was given for 
^correctly counting aloud the circles in a sequence, as credit for accurate 

* c. 

itemization of the circles. Another point was given '^for stating the 
coriect total number in response to the question "how many," as' credit 
for understanding cardinal value. All other items in the test were given 

one point credit/ The Pointing items (items 5-8) required the child to 

' . ■ ! 

point to each circle on the test page once without repeating or omitting 

/ - . ■ ■ 

any item. The /pictorial items (items '9-21) were scored correct if the ' 
child pointed ,to the picture having the same number (items 9-16)' of objects 
,*»s did the stimulus picture or the appropriate requested order (items 17-21). 
Thus, the possible range of total scores for the test was from 0 to 25. 
For the present^ analyses , Total Score and subscores for Couii,ting, Pointing, 
Same Number and Order wero computed. ^ ^ . , 

Score Properties ^ . 

(a) Enumeration I . table 1 gives the item difficulties and' coefficient 
alpha reliability for the twelve test items of Enumeration I. This table 
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Indicates that accuracy ot pe: f ormance was systemat icaliy influenced by the 
number and arrangement of circles on a stimulus page, a finding congruent 
wicn the conclusions »f Potter and Levy (I96j3) in their enumeration study 
with rursery school children. As indicated in Table 1, rhe twelve itenis 
can' be described as six pairs of items, since* the members of each pair are 
alike in naid>er and arrangements of circles. As shown, mean scores were 
higher for items with six circles (items 1^6) than for items with nine circles 
(items 7-12). Within these two groups of items, difficulty was related to the 



Table 1 
Enumeration I 



Percent Passing Each 


Item and Item Biserials* (N = 1459) 






Xt^ra Njmber and Description 


Percent Passing 


Biserial 





6 


two-colored circles in a line 




♦ y 


.79 


A: 


6 


three-colored circles in f» line 


68 


.5 


.79 


3. 


6 


two-col(^^-ed circles in two rows 


60 


.4 


.80 




6 


three-^colored circles in two rov/s 


56 


. 3 


.78 


5. 


6 


two-colored random circles 


50 


.0 


.7b 


6. 


6 


three-colored random circles < 


50 


.2 


.79 


\. 


9 


two-colored circles In a line 


46 


. 7 


.78 


8 


9 

• 


three-colored circles in a line 


44 


.2 


.80 


9. 


9 


two-colored circles in three roys 


38 


.2 


.82 


10. 


9 


three-colored circles in three rows 


37 


. 3 


.81 


11. 


9 


two-colored random circles 


26 


.5 


.Ik 


1^2. 


9 


three-colored random cir^'les 


26 


.8 


.76 



Alpha - .85. 

^Correlation of each item with the total score. 

arrangements of circles, single li^nes .of circles (items 1, 2, 7 and 3) being 
easier than rows of circles (iLems 3, 4, 9 and 10) > which iu turn were 
easier than random arrangements (items 5, 6,*11 and 12), As can be seen from 
•-he table, the percent of children passing an item steadily declined froq 74.7 



to 26.5.-. The biseria|s, which ranged in magnitude from .74 to .82, gave 

evidence for .he homogeneity oE the items, as did the alpha reliability of • - 

.85. ■ Alphas within the range of .81 to .86 were found on all analyses of 

consistency for age and sex subgroups. , ' / 

Item intercorrelations are shown in Table 2. These phi coefficients { 

' •■■ ' " \ 

• . . ■ ' ■ ' ... ■ I ■ 

were highest for pairs of^ items of like type (i.e., 1 and 2, -3 and . A , etc.').: 

The data in Tables 1 and -2 suggest t|iAt the item-pairs could form a scale 

of difficulty which reflects the effect of increasing number and complexity 

of arrangement of the circles on c stimulus page. 

if 

:aable 2 



Correlation'^ Matrix for Enumeration I- Items (N = 1459) 
■ \ . ' 







1 




2 




3, 




4'' 




5 




1 

6 




7 




8 




9 


10 




11 


12 


i. 






0 


45 


0. 


35 


0 


31 


0. 


26 


0. 


32 


0. 


34 


0. 


31 


0 


.29 


0 


.29 


0 

<• 


. 22 


0.22 




0 


.45 






d . 


34 


0 


34 


0 


28 


0. 


34 


o' 


35 


a. 


33 


0 


.29 


0 


.29 


0 


.25 


•0.23 


3. ^ 


0 


.35 


0 


34 






0, 


46 


0, 


36 


0. 


34 


0 


30 


0 


30 


0 


.35' 


0 


.29 


0 


.23 


0.26 


A. 


0 


. 31 


0 


34 


0. 


46 






0 


28 


0. 


30 


0 


30^ 


c 
0 


31 . 


0 


.34 


0 


.33 


0 


.22 


0,25 


5 . 




.26 


0 


.28 


0. 


36 


0 


38 






0. 


40 


0 


30 


0 


26 


0 


. 31 


0 


.30 


-0 


.29 


0.27 


6. 


0 


. 32 • 


0 


.3a 


0. 


34 


0 


30 


0 


40 






0 


32 


.0 


.35 


0 


.31 


0 


.^34 


0 


.29 


•0.28 


7. 


0 


. 34 


b 


.35 


0. 


30 


0 


30 


P 


3(3 


0. 


32 






0 


40 


0 


. 34 


0 


.31 


0 


.28 


0.28 


8. 


0 


.31 


0 


.33 


0. 


30 


0 


31 


0 


26 


0. 


35 


0 


40 






0 


.39 


0 


.36 


0 


. 33 


0. 31 


9 . 


0 


.■29 


0 


..29 


.0. 


35 


0 


.34 


0 


31 


0. 


31 


0 


34 


0 


39 






0 


.45 


0 


.29., 


0.36 


10. 


0 


.29 


0 


.29 


0. 


29 


0. 


.33 


0 


30 ■ 


0. 


34 


- 0 


31 


0 


36 


0 


.45 






0 


.34 


0.36 


Ill 


0 


.22 


0 


.25 


0. 


23 


0 


.22 


0 


.29 


0. 


29 


0 


.28 


o' 


.33 


0 


.29 


0 


.34 






0.39 


12.^ 


0 


.22 


0 


.23 


0. 


26 


0 


.25 


0 


.,2 7 


0. 


28 


0 


.28 


0 


31 


0 


.36 


0 


.36 


'0 


.39 





/ 

*Phi coefficients. - . - , « / 
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(b) Knujne rat j on II. Iten d i 1 f i c u 1 1 i , hisLTi.il ct^rreKuions with 
t(^t:il S(*>rL', ind V r r 1 / i ivu .Hpii.i 1 i ^li) i 1 : ' v [<.r t":r Il-si i t i.-ns con- 
prising f.n Lune r^t i on H jn* presented in fabh^ \. i'ointin^ i t ».'t^.s 
(ittrms 5-8) wore tl»e rds.vsl itums ,is .i ^ruuf*. .iiMj of tho ^^rJer 
itt'rrus (items 17-20) wer- rimoi.g the hnrdfst. ;"lu- lM'st*ri/i]s shov*-ed cunsidrrahle 
vn ritib i 1 i t wiChitcn ct)r re iat i ons wiH] tnf.il s.-rc ranging: I rom .J] tu 
.87. The Counting items, with all bis e rials ar^<>\'f .80, were especially high, 
and the Order items, for which tfiree of t !u/ i \-«. iMSOrinLs wen* . V) 'r billow, 
were esf^v^j i .-^ 1 ly low. 

Table ] 

FInujneration 1 1 ^ 
Percent Passing Kach Item and CoTT^lations witl» Tfita] Score (\ = 1292-1 306; 



I t iMTl 


Number and iJes c r i pt i c^n 


I I ^ III. 




Correlat 




of Stimulus J^ictures 




■Jntal : 


I . 


6 three-colored circles in a 1 int- 


65, 


.9 


.84 




6 three-colored random circles 


54 , 


. 1 


. 87 


3. 


9 three-colored circles in a line 


47 . 


,9 


.87 


4 . 


9 three-colored random circ les 


3J . 


,6 


.83 


5 . 


6 two-colored circles In a line 


Hb , 


> 5 


.bO 


b. 


b two-colored random circles 


73. 


,3 


.6 7 


7. 


9 two-colored circles in a line 


68. 


, 8 


.69 


8. 


9 two-colored rdrTdom ( ir< les 


40. 


, 5 
^ 


.69 


y . 


3 birds 


54 . 


4 


.42 


10 . 


-» ci rc 1 es 


44 . 


. 7 


.40 


] 1 . 


3 cylinders 


7 5 . 


g 


.4 3 


12. 


3 walnuts 


35.. 


4 


.43 


1 3. 


3 fish 


38. 


8 


. 34 


14. 


7 apples 


74. 


4 


.4 1 


15. 


9 bal Icons 


49 . 


,1 


.46 


ib. 


'7 1 ol 1 i pops 


18. 


1 


.23 


17. 


3 flowers 


36. 


,b 


.43 


18. 


clothes on clothesline 


b7 . 


.3 


.23 


19. 


3 fish going thro tunnel 


35. 


7 


.26 


20. 


4-cdr tTaiu 


28. 


7 


.30 


21. 


2 turtles 


91 . 


,3 


. 32 


0 
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Table A, which presents the intercorrel ations and coefficient alpha 
reliabilities for the four different groups of items (i.e., Counting, Pointing, 
Same Number and Order) and the Total Score, shows the Counting, Pointing and 
Same Number items correlated quite highly with the Total Score (with uncor- 
reeled part-whole correlations ranging from .63 to .88), but the c:orreJation 
of the Order items with the Total Score was qui^.e low (x_ = .41), The Counting 
items were the most internally consistent (alpha =.88), followed by the Point- 
ing and Same Number items, which havc moderate consistency (.57 and .41, re^ 
spectiveiy). The internal consistency of the Order items was very low (.Jl). 
This, plus the wide difficulty range within this item group (29% to 91% 
passing an item) and their low correlation with the other subtest scores 
(.15, .14 and .26 with tne Counting, Pointirg and Same Number items, respec^ 
tively) would suggest that the Order items are measuring different abilities 
than are the other three subtests of tnumerat i on II. I n te rcorre 1 at i ons between 
the Counting, Pointing and Same Number sub scores were also relatively low in 
magnitude, ranging from .32 to .42. 

Table 4 
Enumeration II 

Subsco--' Intercor relat ions and Reliabilities* (N = 11^4-1292' 



(Counting) (Pointing) (Same Number) (Order) Total Score 

Items 1-4 Items 5-8 Items 9-16 Items 17-?1 

Rel i.ibility* .88 .57 .41 . 1 1 .77 

Hems 1-4 ,U2 .39 .15 .88 

Items 5-8 .32 .14 .63 

Items 9-16 .26 .70 

Items 17-21 .41 

^*'"oef f icient alpha* 

ERIC r 
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Sample Performance 

Tables 5 and 6 show the distributions of Total Correct Scoie for the 

enumeration items (1-12) and the counting item (item 13) of Enumeration I by 

sex and by three-month age groups. As sliown in Table 3, there was a steady 

rise in mean total correct as a function ot age, with a mean of 4.1 for the 

youngest group and 7.1 far the oldest. These data support the finding of 

Potter and Levy ^^1968) who, with a gro' p 58 nursery school children ages 

2 1/2 to 4, found *^.hat accuracy of performance was clearly correlated with a^e. 

r 

Tab^e 5 
Enumeration I 

Distribution of Total Correct Score* by Age and Sex 



Group 




« N 


Me an 


SD 


10 


25 




PercentiTes 
50 


75 


90 


42-44 




82 


4 . 1 


3 


. 12 


0.1 


1 . 


3 


3.5 


6.2 


8.2 


45-4 7 


mo . 


306 


5.1 


3 


.66 


0.3 


1 . 


9 


4.8 


7.9 


10.4 


^8-50 


mo . 


323 


5.7 


3 


. 53 


0.6 


2 . 


7 


6.0 


8.5 


10.5 


51-53 


mo . 


36 7 


6.4 


'3 


. 39 


1.6 


3. 


7 


6.6 


9.0 


11 .0 


54-56 


mo . 


259 


6 .6 


3 


.27 ■ 


2.1 


4. 


1 


7,0 


9.2 


10.9 


57-59 


mo . 


58 


■7 . 1 


3, 


.15 


2.6 


4 . 


4 


7.4 


9.U 


11.4 


Boys 




(.738 


5.6 


3, 


.48 


0.7 




8 


5.7 


8.3 


10.4 








r 












6> 






Girls 




657 


b.2 


3, 


,54 


1 .0 




J 




9.0 


11 .0 


Total 




1395 


5.9 


3 


.•52 


0.8# 


rl. 


0 


6.0 


8.6 


10.7 



*Range = .0-12. 



Table 5 shows the scores to approximate a normal distiibution for the 
group as a whole. The 50th percentile for the\otai group coincides almost 
ej-actl/ with the miJ-point of six; the 25th and 75tlKp£xa«frtrfTes are located 
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evenly at scores 3.0 and 8.6, respectively. The mean score for girls is 
slightly higher than that for boys. Data on performance on the counting item 
(Table 6) also show the percentage passing thin item to increase steadily 
w<th age. Since the item contained seven circles in a line, the data may be 
compared to items 1 and 2 (six in a line) and 7 and 8 (nine in a line). Only 
29% could pass the counting item, while percentages passing these comparison 
non-counting items were 75 » "69, 47 and 44 , respect ivel y . Therefore, for these 
four-year-old subjects, the request to co'unt a line dt circles aloud was a 
much more difficult task" than was that of enumerating all circles by pointing 
*to them. 



Table 6 
Enumeration I 

Distribution of Correct Score on Counting Item (Item 13}* 





Group 


iN Me an 


siy 


Percent Response 
0 1 



A2-44 


mo . 


. 7b 




. . 3 


0, 


. 34 


86 , 


,8 


n, 


,2 




A5-47 


mo . 


2 80 


c, 


.22 


0 


.41 


• 78, 


,2 


21 , 


,8 




48-50 


mo . 


307 


0, 


.2b 


0, 


.44 


74 , 


, 3 


25, 


,"7 




51-53 


mo . 


355 


0 , 


.36 


0 , 


.48 


64 , 


, 5 


35, 


,5 




54-56 


mo . 


259 


0, 


.36 


0 


.48 


64, 


. 5 


35, 


,5 




57-59 


mo . 


59 


0 


.41 


0 


.50 


59. 


3 


40. 


. 7 




Boys 




697 


0, 


.27 


0 


.44 


73 


,2 


26, 


,8 




.Girls 


• 


h 39 


0. 


. 32 


0 


,47 


67. 


,9 


32, 


, 1 




iotal 




1336 


0, 


.29 


0, 

-J 


,46 


70, 


,7 


29. 


3 





^^-oring: 
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0 - Inci rrect ; 1 = Correct . 



Table 7 presents the distribution of Enumeration II Total Score data 
by sex and three-mbn-t-h age inteivals^ This table ^shows hhat each successive- 
ly older age group attained a sli^^atly higher score on the test, and r.hat 
girls as a group scored soinewh at higher than did boys. 

Table 7 
Enumeration II 

Means 5 Standard Deviations and Percentile Distrib ucions 
of Total Correct Score^^ 



Group 




N 


Mean 


SD 


10 . 


25 


Pe rcenti les 
50 


' 75 




90 


51-53 


mo. 


■ 75 


11, 


,1 


5.13 


5.7 


7.4 


10.1 


14 


.5 


17.7 


54-56 


mo . 


284 


11, 


.7 


5.01 


5.9 


7.6 


11.1 


16, 


.0 


18.6 


57-59 


mo . 


: 267 

1 


12, 


.4 . 


4.83 


6.8 


8.3 


■12.1 


16 


. 3 


19 .5 


60-62 


mo . 


■ 330 


13. 


,3 


4.85 


7.2 


9.1 


13.1 


17, 


.1 


19 .1 


63-65 


mo. 


222 


14. 


,4 


5 . "16 


7.4 


10.0 


14.4 


18 


.3 


21.5 


66-69 


mo. 


15 


14. 


,4 


4.81 


7.8 


11.4 


12.9 


18, 


.4 


21.2 


Boys 




626 


12. 


2 


5.00 . 


6.2 ' 


7.8 


12.0 


16, 


.3 


19,1 


Girls 




567 


13. 


,5 


5.03 


7.3 


9.3 


12 .9 


17, 


.6 


20.1 


Total 




1193 


12. 


,8 


5.06 


6.8 


8.4 


12.4" ■" 


17, 


.1 


19.6 



*Range = 0-25 . \ ^ 

Age X sex x SES ANOVAS were performed for th^ longitudinal subjects of 
the study only (i.e., those subjects for whom^ data were available in both 
Years 1 and 2), Since the Enumeration Tasks did not contain the same icems 
in Years 1 and^ 2 , separate analyses of variance were performed on the data 
from the two years. 

When subjects were divided at the median into a 'Vo^nger" and an **older" 
Q -roup, a significant age dif.:erence in favor of the "older*' subjects was 



found in both Year 1 (F = 30.82, df; = 1/1057, £<.001) and Year 2 
(F =^35.21, df 1/1091, £-=1.001). Potter and Levy (1968) also found 
significant age differences in enumeration ability with their 2 lj'2- to . 
4-year~old subjects, and two other studies of number concepts of preschool 
childr^^n found significant age differences ( .Vjthenberg & Courtney, 1969; 
Siegel, 1971). The other measure of preoper^^tional number concepts used 
in the Longitudinal Study, Spontaneous Numerical Correspondence, also found 
age differences in both Total Score and Configuration Score. 

Sex differences were significant for both Enumeration I (F^ = 11,93, 
df = 1/1057, £-=^.001) and for Enumeration II Total Score (F = 12-75, 
df = 1/1091, £<1.001), both favoring girls. Potter and Levy (1968) also 
found significant sex differences in their* four-year-old group in favor 
of girls. - \ ' . . 

To test for SES-based differences, the longitudinal subjects of the 
study were diyidad into three groups on the basis of their mothers' educa- 
t4;Ong]^^ ANOVAS were significant beyond .001 in both Years 1 and 2, 

widh the high SES children (children 'whose mothers had more than 1"2 years 
of schooling) obtaining higher Enumeration scores than the middle SES 
(children with mothers having more than 10 but less than 12 years of school 
ing) or low SES subjects ^(-those whose .mothers had less than 10 years of 
schooling). The F~ratios were 21.19 for Enumeration I ( df^ = 2/1057)-'and 
77.18 "for Enumerati.v. II Total Score (df_ = ?/l09l) . Largr SES differences 
in 'preoperational niimber ability have also been founvH by Rothenb"er-g--an^ — 
Courtney (1969), Ciegel (1971) and Almy (1966). 

Relationships vdtzh Other Measures 

^ Correlations* of Enumeration I total score with other lueasures- in the 




Longitudinal Stud^ test battery were generally quite low, ranging from ,00 
to .34. The two highest correlations were with Form Reproduction total score 
(r_ = .34) and Preschool Embedded Figures Test (PEFT) total score' (.33), bo:h 
of which have a distinct perceptual component. Other corrtila tions of . 30 
or higher included a negative ''. ationship with Seguin log fastest time 
(-^32) and a correlation of .30 "with Preschool Inventory adjusted total score. 
The "Pointing" items (items 5-8) in the Enumeration II test also correlated 
most- highly with Form Reproduction (.35), Preschool Inventory (.36), Seguin 
log fastest time (-.31) and with ETS Matched Pictures total score (.30). 
Thus, in both years, these items appear to have a perceptual component, but 
in Year 2, general information tests had slighi;ly higher correlations than 
in Year 1, indicating that the nature of the task may be changing somewhat 
over tijne. - 

Enumeration II total score had a much greater number of correlations 
above .30 with other tasks than did Enumeration I, with a range of correlations 
from. .01 to .69. As in Year 1 , the correlations of the highest maj^nitude 

—were those with total scores on Preschool Inventory (r_ = .69) ana Form 
Reproduction (.5?*). The general information and vocabulary tests, TAMA and 
Peabody Picture Vocabulary Test (Form A), also correlated highly with Enumera- , 
tion II (r^ = .49 and .53, respectively), as did Matched ^Pictures total score 

. (.50). Ither tests with correlacions above .40 were Johns Hopkins Perceptual { 
Test tctal (.45), ChiidTen's Auditory Discrimination Inventory total score 
u*nd nonsense word, score; (.46 and .42), Seguin Form Board fastest time to 
correct placement (£ = -.46) and Hess and .Shipman Eight-Block Sorting Task 
total score (.40). Peabody Picture Vocabulary Test (Form B) , Naming Gate- * 
gpriea,. Mote. Inhibition, Spontaneous Numerical Correspondence total score 
and Massad meaningful words <final sounds) all"correlated . 38 .with Enumeration 



II total score. The correlations of Eniuneratioii total score with the 

c 

other numerical test in the battery. Spontaneous Nuinerir.al Corr es.pondence , 
in both'^'^Year 1 ( = .22 with the Spontaneous Numerical Corresponden -^e 
total correct score, and . 20 with Configuration Matching) and Year J 
(jc_ = .38 and .24, respectively) shov/ the relationship between -these two 
tests to be positive but relatively low , compared to other intercorrelations • 

Factor analyjjis of the *Year 1 and Year 2 test data showed the highest 
loading of both Enuur.eration I and Enumeration II to be with a general 
information-processing factor ("g") that accounted for mot> of the coraraon 
variance among the cognitive-perceptual tasks. Loadings on all other factv" .5 
were considerably below .30 (see Shipman, 1971, 1972 , for detail^'d presenta- 
tion of these findings). 

Summary 

The ETS Enumeration Test, which was included in the Longitudinal Study 
battery as a measure of early numerical ability, is relatively simple to 
administer, although care is required in orienting the child to the task 

1 

during tihe practice trials. The fir-l year's experience with the task led 

to the recommendation that the different-colored circles within a circle 

that appear in some of the items be eliminated in subsequent versions. 

These circles pi^oved to be confusing to some children, who literally attempted 

to point to "all" the circieb. "-The ETS adaptation prepared for the Head" 

Start Planned Variation study has eliminated this difficulty. 

■ *i . 

The total score' alpha reliabilities af ..85. for Enumeration J ^nd .77 

for Enumeration II showed the test to be relatively internally consistent 

in both yearis. The "Order" .items (items 17-21) of Enumeration II were / 

found as a group to be quite difficult for the sub j ects , and the^ir low 

'internal consistency and correlation with total score suggest that they 
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be deleted for use with this age sample. Huron Iiistitute (Walker et al. , 
1973) makes the same recommendation. 

The test was sensitive sex, age aad SES differ^Kies in both 
Years 1 and 2. (Correlations with other measures were generally la j in 
Y^ar 1 but reached a high of .69 in Year 2. The correlations reflected 
both perceptual and general information-processing com^^^^nc^. There was 
no factor analytic evidence for a specific numerical skil^^nder lying 

J 

Enumeration performance; its relationship to the other numerical task 
in the battery, Spontaneous' Numerical Correspondence, was not' strong. 
However, the Enumeration tasks included various aspects of quantitative 
functioning, such as counting and item-izin.g, which were not tapped by 
Spontaneous Numerical Correspondence, as well as assessing recognition in 
a non-concrete format of the same spatial order and amount. Ther^e qualities 
mean that Enumeration I and II more closely- approximate the format of the 
paper and pencil group tests for the primary grades than does Spontaneous 
Numerical Correspondence. . Futurrj data collection should provide information 
concerni/fTg the relative contribution of these various components of 
quantitative competencies. 
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ETS Matched Pictures Language Comprehension Task 1 ind II 
Background 

It is only within the recent past and with the aid"^af new linguistic 
theory that psychology has begun to gain. insights into the nature ot the 
language-unfolding process. A most striking feature of lUIs phenpmenon is 
that children apparently learn the underlying grammatir£:al rules and structure 
of a language, this knowledge enabling them eventually to understand and 
generate an infinite niunber of well-formed sentences in their native language. 
It was Chomsky (1957, 1964, 1965) whp first emphasized the importance of 
language as a system stniCLured by interlinked transformational rules, and 
the recent work of many developmental psycholinguists (Bloom, 1970; Brown, 
1970; McNeill, 1970; Menyuk, 1969) emphasizes grammatical structure (and not 
vocabulary acquisition) as constituting the heart of language learning* 

In order to tap a child's comprehension g,f certain grammatical contrasts 
in a structured and systematic way, Bevko (1958) developed a test format - 
with"* sets -of two pictures to ^illustratq the contrast. Using no.nsense words, 
she studied the development of such grammatical features*' ^^s noun plurals, 
past^ tenses and compara.tive forms of adjectivet"^ in four- to six-year-old 
subjects, finding that the majority could produce most of the correct ^ 
grammatical endings.,^ A similar form of this test was developed independently 
in 195^ by Bogoyavlenskiy (in Slobin , 1968) and was used with Russian children, 
Fraser, Bellugi and Brown (1963/ used picture pairs to study the relative 
difficulty of comprehension, production and imitation of grammatical contrasts^ 
in normal three-year-olds , and Lovell ar.d Dixon (1967) replicated the study 
with a group of six- and seven-yeai;— old retarded childrerl , Both studies 
found" that imitation was an easier task than comprehension, and that 
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comprehension was easier than production. In both studies^- the affirmative- 
negative,, contrast was the easiest for subjects, and past ten£ies aucl direct 
object-indirect object distinctions were among the most difficult. Parisi 
(1971) also used this paired.-pictures technique with a group* of three- to 
six-year-old I*-alian children and found the same order of difficulty of 
grammatical features. The version of matched pictures used in the ETS- 
Heod Start Longitudinal Study was originally developed for a 1967 study of 
4- and 5-year-old children in^ew York Qitv (Bussis, 1968),^ in which no sex 
and few age differences were found in ahili^:y to distinguish grammatical 
features. The findings of the order of difficulty of the grammatical 
contrasts of this study "Were in accord with tha.t found in all previous 
-studies ; . ■ ' " . ^ , 

The study of grammat ical . comprehension is of particular importance in 

regar.d to disac3vantaged children, since some recent ^preschool programs 

" -J 

(Bereiter & Engelmann, 1966; Engelmann, 1970; Osborn 1968) have been based 

on the assumption that "the language of culturally deprived -children . . 

■ j> 

is not merely an underdeveloped v^e^rsion of Standard English, but is basically 
1 non-logical mode of expressive behavior ^[Bereiter et al. , 1966, p. 113]/' 
These educators claim that disadvantaged preschool children do not use, or 
^understand Standard English prepositions, negations or conjunctions. A recent 
study by Torrey (1969) used a picture pair Lest to study second-grade Afro- 
American children's comprehension and production of Standard English plurals, 
verb endings, 'possessives and contraction^ and found that many ' children . could 
both comprehend and produce Standard English forms which they rarely or 
never had been heard t6,^use spontanet^usly . .Unfortunately, ' the study did ngt 

include any of the prepositions, negations or conjunctions which Bereiter, 

t. ■ ' . ^ 

Engelmann and Osborn claimed . d isadvantaged childt^en not to know- Torrey's 
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study gives important evidence that a picture * format can be .us.efd profitably^ 
to study the development of the comprehension -of gramraatj,cal contrasts in 
these children a and it is the purpose of the Longitudinal Stiidy to folJ ow 
tVie developijient of grammatical contrasts in a disadvantaged sample over a 
six-year period of time. ^ . - • 

Task De scriptio n and Admin is t rat ipn 
IS — ' " 

The task materials for Matched Pictures I and II consist Qf a set of 
caras , each card containing a pair Gwf black and white pictures. Both pictures 
in a pair contain similar stimulus elements, but they depict different 

relat ionshj/^s betx^reen the elements. The child's task ^is to distinguish 

/ ' . ■ - ■ • 

'which relationship a particular word implies and to point: to that - pinture . 
For exampl.e, the child is shown a pair of pictures and told^hat they are 
called "Bear is sitting^* and "Bear is not sitting," without indicating 
which title goes with which picture. The child^is then asked to point to ^ 
the picture called "Bear is not sitting." ^The ta^k has a counterbalanced 
design for the position of the "correct" picture (i.eT, right or left side 

b ' ■ ■ ■ 

of the card) and the sequence in which ^ names the , correct picture title' ' 
(f irst or second) . There are two practice ite^ris at the begitining o,f the 
task to ensure that the child understands the response procedure of pointing 

. ■ ■ ' ' - ' ■ / ' 

to the-picture asked for. / 

(a) Matched Pictures I , In the Year 1 version of the task there wex:e 

' 'I 

20 picture pairs divided into four syntax types: Future Tense^ Past Tense, 
Negation and Prepositions. The items. for these . four grammatical types are, 

given on the following page, with the target picture of each pair preceded^-. 

. ' • ' ' ' \ 

by an asterisk. 

o ■ ^ ^ ' : ' 
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Items of Matched Pictures I 



Future Tense (4 items)^ 

^^The cat will drink. . The cat is drinking. 
The'^cup is f^lliAg. *The cup will fall. 
Mrs.* Mouse i^s sweepin^g . *Mrs . Mouse will sweep. 
The dog 'is eatin'g. *The dog will' eat. 

Past Tense (4 items) 

■ ■ ' - - * 
*The frog jumped. The frog is jumping. 
'The match is. burning. *The match burned. . " 
*The dog swam. The dog is swimming. 
*The cat^ ran. The cat is running. 

Negation (6 items) 

*The mouse is not reading., Th*e mouse is reading* ^ 
''^The bear is not sitting.^ The bear is sitting.* 
The^ dog with a bone; *the dog witft^ no bone - 
The cake with the^ candles; '^the cake with no candles 
*The cat is not smiling. The cat' is smiling. 
The basket is empty. *The baskefls not empty. 

Prepositions (6 items) 



Item # in the Test 

1 . * 
■ 3 
5 
7 



2 
4 
6 
8 



9 
10 
11 
12 
13 
14 



The procedure V7as changed slightly here, in that the child'" w~ks 
not told the names of both pictures, but w,as asked only to point 
J to the one named by the „ examiner.. The picture called for in each 
item is given below (with the contrasting preposition depicted in 
the paired picture indicated in parentheses) . 

The cat under the. chair (on t:he chair) .15 
Xbe bird in the cage ^ (out of the cage) ^ "16 

The rabbit behind t'hs' tree (in front of the tree) 17 
The b^ll on the table (under the table) • 18 

The djig beside the box ^ (in the box) ' 19 

The stick between the monkey^'s feet (under feet ) 20 



J 



Administration time for .Mat ched . Pictures I. is approximately. 6 to 8 miftutes. 

(b) Matched Pictures II . In the Year. 2 version of the Matched Pictures 
Test the Preposition items were deleted, since the overall proportion of 
subjects passing *these items in Year 1 was vBry high (over 90% passing for 
2 of the- 6 items), and six comparative adjectives we.re .subs ti tuted , four 
single comparatives and two . coordinate comparatives. In addition, to check^^ 
on ^ the Year 1 assumption that the present progressive tense was well-estab- 



lished, four of t-ht^ previously- used verb 'items which were presented earlier 
in the test were repeated at the end- of t'he test, with the children at this 
time asked to point to the present tense picture. These four Present Tense 
items were scored separately arid were not included in the total score. 
.cWith the addition of these new items, the test took about '10 minutes to 
admir/ister. The iteitis for each of the new subtests of Matched Pictures II 
are -given below," with the target picture designated by asterisk. 

Future Tense (4 items) Same items and item numbe;rs as- Matched Pictures I ^ 
Past Tense (4 items) " - c. /' ' " 

Negation (6 items) '. "• " " " . " " " 

Sinj^le Comparatives (4 items) . " Item //• in the Test 

Less milk. '•'^Mbre milk.' / ' "'^ . 15 
More ;candy* =^Less "^candy . .'■ 16 

>'Same Kats. Different hats. ^ ^' • 17 

Same size giraffv^s. ' ''^Differeftt size -giraffes. . ' 18\ 

Coordinate Comparatives (2 idams) , 

Less fish but bigger (moTse- fish but srnal'ler) 19 . - - . 

•More snake^but shorter (less snakes but longer) 20 

P resent Tense (4 items)* // in Test Is Reversal gf Item 

The' cat will* drink..' *The cat is drinkinjg. '21 1 

*Mrs. Mouse is sweeping. Mrs. Mouse will sweep. 22 '"Sx 
• The frog jumped. =^The .f rog is jumping. '23 2 
*The cat is running. The cat ran.* / 24 8 . . 

(Present Tense items are not indued in Total Score.) \ 

: J ^ ■ • . ■ ■ 

Majtched Pictures. I and II are relatively simple to administer. "The 
tester must be careful' npt to point ^t ^^r look at a picture while describing 
it, however. The test was generally enjoyed by. these subjects. 

Scoring - - • , 

Each item on the test was scored right , wrong, refusal, multiple answer 
or indeterminate with one point given for each right answer. Therefore, the 
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maxiraun^s^ore posdible was '20 for both M:itched Pictures I and IK 
Score Propertj/es • ' * . 



(a) . M<rf^,ed Pictures K Tablfe 1 presents item difficulties and 

^ i ^ 

biserial correlations of the items with Che total score for Matched Pictures I. 
The items ranged' widely in difficulty,, the^Lardest item (item 6: *'swaja") 
being passed by onJy 29.^% of the subjects and the easiest ite5^ (item 1>: 
"under") by 93%. The item difficulties are 'very similar to those found by 
Bussis (1966) with her low SES f our-yea^-olds , with the exception of the 
Negation items, which were considerably easier for Bussis* sample. The 

biserial correlations with the total score show that the*Past Tense items 

'< 

(items 2^ 4 , 6 and 8) as a group had the lowest biserials (ranging from .20 
to ,39) and Prepositions (items 15-20) <ind Negations ^(Items 9-lA^ had the 
liigKest , with biserials ranging from .46 to .58 and .39 to .63* respectiv^y. 

Table. 2 presents the inte rcorre la.t i ons among subscores and coefficient 
alp^a reliabilities tor Matched Plcttnes I. Suhscore in tefxporrel at ions were 
quite how. rahging from .02 tor Negation with Rast Tens^ 16 a high of .40 
for Negation with Prepositions. bncorrected correiat ions ^of suL scores wit^ 
total score were of only moderate liognitude. ranging from .46 (Past Tense) 
to .71 (Negation). The total score's coefficient alpha of .57 showed a 
moderate amount of internal coosistency. ^^obscore coefficient alphas, 

which ranged from ,12 tr .50 wVe probably def^ressed because ^f the 5mall 
* * . • 

number of items comprising each siibscore. In subsequent analyses, only the 

total score was used. . ^ 

(b) Matched Pictures I ? . Table* 3 presents t^e item dif ^'iculties and 

biserial correlalionc of the total score for Matched PictlRr^s 1 1 . Percent 
« 

^-rect for individual items ranged fro'^ 22.3 (item 2: '•jv^nped*') to 92.9 ' 
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Table 1 

Percent' Passing Each Iteiiv and. Biserial Correlations'^ 
for Matched Pictures I TotaP Score (N-= 967) 

r 



Item Item 
Number bescription 



Perc^ent 
Passing 



.Biserial 



-'I 
2 
3 
4 

. 5 

6 
• 7 

- 8 
9 

•10 
11 

12 

r'3 

^ 15 
16 
17 
18 
19 
20 



will diTink * ' 
jumped 

will fall\ ^ 

^burned r \ 

will sweep - \ 

swam ' ' ' ' \ 
ft 

will ea-t ■ 
ran 

not reading 
not sitting 
no borte 
no 'candles o 
not smiling 
tiot empty 
under the chair- 
in the cage 
b e-h ind_t h e^ t r e e 
on the table v~ 
beside the box- 
y between ^the monkey's 



feet 



,5 
,4 

4 
, 2 

4 
,9 
,4 
,9 



40. 
33. 
45. 
47. 
46. 
29. 
48. 
51. 
71. 7 ■ 
81. 1 
75. 2 
79. 'b 
■68.9 
70^5 
9310 
90.4.; 
N75-.3 

61.4' 
68. f 



A 



• 0.37 
- 0.31 
0.47 
, p. 39 
0.44 
0.57 
-,0.47 
. ■ 0.-20 
0.63 - 
0v54 . 
0."6G.( 

q.5.4/- 

, 0143. 

,..:^f52 ■ 
:.X0/50 
46 
52 
0.'49. 



TT \ ' \ 

^Correlation of ea.ch.item with the j^otaT scbre 



Table 2 




Cn^rc 



Sub><r6r« Intercorrelations© and Reliabilities^^ 
for Matched Pictures I (N = 1460) 





Future Tense Past Tense 


Negation 


Preposition 


Total Score 


Refiability* j 


(.31) (.12) 


(.5a) ■ 


(.44) 


(.57) 


Future Tense 
(4 items) 

Past Tense ^ 


:^ ^.24 


..19 






(4 items) 




, .02 ' 


; . 04 


. .46C^ 


Negation 


♦ 








(6 jLl;ems) 
Preposition.; > 




•) 


.40 


.7l' ■ 










(6 itemsT! 








.66 . . 



*Coef f iciiBrtt .alpha* 



litem 10: "not sitting**), and fciserials with total score ranged ffoin .21 

(item 8; "ran^^ to .76 (Iten 12: ''no candles"). Here ag^jin, Sussis (1968) 
*# 

■» 

found very similar item difficulties for the low SES «f ive-year-oWs in her 
. study, although the Negation items were passed a tonsiderably highei 

N 

percentage'of hsr siJjjects tha'n by the' present ones. The most difficult 

« 

it^ms as a group w^re those of Past Tenfee (items 2^ 4, 6. and 8) and 



Coordinate Comparatives (items 19 and 20). The Presebt Tpnse and Negation 





^ Tabte 3 








Percent Passing Each Item- .jnd Biserlal Correlations* 






for Matched -Pictures 11 Total 


Score ("^ • 1308) 




^. . . , , . , . _ 1 


Item 


I tern 


Percent ^ 


r 


Number 


Description 


Passing 


Blserlal 


^ 

I ■ 


%i*ill drink 


38.1 


0.47 


2 


jumped 


-V f22-3 


0.3A 


3 


will fall 


i60.6 


0.34 




burned . 


34.7 


0.44 


5 


. will sveep 


58.1 ' 


0.60 


6 


swam 


28,3 


' •0.44 ' 


7 


wll? eat 


37.6^ 


0.63t 


8 


ran * 


* 4^1.3 


0.21^ 


.I' 


not reading 


87.5. 


0.63 




nor sitting 


92-9 


0.70 


11 


no bone 




0.64 


12 


no candles ' 


H9.9 


0.76 


13 , 


not smiling 


31.0 


0.52 


U 


not empty 


. 73.4 • ' * 


0.37 . 


13 


more - ♦ 


83.7 


0.36 


16 


!e?s * 


66.1 


0.57 


17 


same 


66 .1 


0.58 


18 


different 


71.0 ' 


0 . 5.2 


19 


less but bigger 


26.5 . * 


0 . 33 


20 V 


more but shorte^^^ 


28-5 


0, 32 


•21 


Is drinking 


92.4 


0.55- 


. 22 


. is sweeping 


88.8 


0.40 


23 


Is jumping ' \. 


84.0 


0.26 


24 


Is running 


77.4 

„. 


0.38- 
i ^ 



♦Correlation of each item with the total score. 
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iteras were easiest for this saraple at this time. These findings are in ^ 
direct concurrence with all previous^ syntactic comprehension literature ' 
(Berko, 1958; Bussis, 1968; Fraser, Bellugi & Brown, 1963; Lovell & Dixon, 
•1967; Parisi, 1971). _^ . _ . ' - d 

Table 4 shows that* subscor^ intei*correlations were again low iji Year '2, 
ranging from .01 for Negation with Past Tense to .36 for Negation with 
Single Comparatives. The uncorrected correlations of the subscores with 
the total score ranged from .35 (Coordinate- Comparatives with Total^^ to 
.72 (Future' Tense with Total). The Total Score alpha reliability of '.66 
showed moderately high internal consistency, although ^^the alphas for most 
of the subscores were much lower, ranging from .15 for Coordinate^ Compara- 
. tives to .55 for Negations. * . " ' 

' ■ o Table 4 . ' 

... (-^ 

Subscore Intercorrelations and Alpha Reliabilities 
for MatchedPictures II (N. = 1312) 



' Future 


Past 


Score 
Negation 


Single Comps. 


Coord . 
Comps . 


Total 


Alpha * (.54: 


(.31) 


(.55) 


(.50) 


. (.15) 


(.66) 


Future (4 items) ^ 


.30 


.26 


-.26 ^ 


.10 


.72 


Past (4 iteras) 




.01 


.13 


'.16 


".54 .;■ 


"Negation (6 items) 






.36 


.05 


.61 


Single Comps. (4 item's) 




r 




.08 


.65 


Coord, Comps, (2 items) 










.35 
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Samp^ Performance * <r~ ' 

The distribution of total correct scores for an N of 1435 subjects on 
Matched Pictpre6 I was approximately normal, with^ a mean of 12.78, a median 
of 12.83 and a standard deviaj^ion of 2.94. ^Tabl^e 5 shows the distribution of 
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total score bv se?? and by three-month age groups- It car seen in this 
table that performance on the task tended to Improve with each Successive 
age grpup and that girls obtained slightly hijgher scores than did boys. An W 
analysis of varYancc using only the longitudinal subjt-ctii (i.e., those 
subje^-cs for whoa data w<?re- available in both Ytarsi i and 2) foiAu ffiarginally 
significant sex differences (F ^ U.2<4, df - 1/1096. £ <.05) favoring girls, 
and highly significant age* differences (F « 16.11» df « 1/1096. £-i:*001) 
favoriag the older hildren and Sts differences** <F = 38.63. d£ « 2/1096. 
p<..001) favoring the children whose mothers had the most schooling. 



Tabl-? 5 

Distribution of Total Score by Age , and Sex* 
^or Matched Pictures I 



Group 




N 


Mean 


SD 


10 


25 


50 


75 


90 


1*2-1*1* 


mo . 


88 


12 2^ 


2 .86 


8.33 


10.58 


12.23 


14. ?0 


15.94 




mo . 


301 


1 2 , 3,7 


3.16 


8.34 


10.62 


12.69 


U .83 


16.56 


A 8- 50 


mo. 


335 


12.50 


2.91 • 


8.95 


10.52 


.12.5 3 


U:38 


It. 35 


" 51-53 


tno. 


382 


12.95 


2.96 


9.1.' 


10.95 


13.06 


15. OS 


16^.77 


5A-56 


mo. 


2 70 


13.16 


2.6 7 


9.60 


. 11.22 


*n.i9 


15.09\ 


16.80 


57-59 


mo . 


59 


13.51 


2.75 


9.98 


1 1 . 59 


13.25 


15,55 


^17.32 


Boys 




♦ 753 


12. 56 


3.01 


8. 76 


10.68 


13.72 


U.81 


. 16.69 


Girls 




.682 


12.92 * 


2.86 


9.18 


10.99 


.- U.97 


U.91 


16.57 


Totar 




U35 
• -4 


12.78 


2.9^' , 


8.98 


12.82 


12.8.^ 


U.8(i 


16.64 



Note. — Scores .ranged from 0 to 20, 



♦Subjects divided at the median into'^a Vounger" and an "older" group. 

**SubJects divided into three groups: t/ose^whose mothers had more than 12 yeais 
of schooling » Jess than 12 but more th^ 10 years of schooling, and lesa than 
10 years t 
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The distribution of total- correct scored" for an N of 1312 subjects' 
on Matched Pictures II had a"inean of 12.22, and a standard deviation of 
3..15. The'Miseribution of this* total score is prese'nted in Table 6, grouped 

; : ^ : ' 

.by three-month age divisions and by sex. An ai^tlysis of variance using only 
« ' ■ /' 

longitudinal subjects showed significant effects -for all three variables' 

■ o 

of age (F = 6.76, di - 1/1129, £<,01), sex (F = 12.95, df = 1/112?, 
£<.001) and CES .(F = 76.16, df = 2/1129, £^;001), with older children^, 
girls and children whose mothers, had more sth^dling obtaining the higher 
scores. In absolute valQe, however, these- m^n differences were, very 
small in both years, all differences except /hose of SES being approximately 
^a halt point of total score. This is perhaps a major reason why th'e 
results of other grammatical comprehension studies are Somewhat contra- 
dictory, Parisi U971) finding no sex dif f eren.ces"^Ti per f or\i^ance and^ ' ' ' 
Buss-is (1968) finding neither significant sex nor age, differences . 

Table 6 

Distribution of^Tocai Score by Age and Sex 
for Matched Pictures II 





Group 




N ' 


Mean 


SD 


10 


"■25" 


= -50 


75 


90 




51-53 


mo . 


83 


11. 


,90 - 


2 


.97 


- 8.16 


10.27 


11.71 


, 13.92 


15.84 

5 




54-56 


mo . 


313 


11. 


83 


3 


.18 


7 .69 


9.57 


11.81 


\ 13.92' 
14.14 


.16.(36 




57-59 


mo. 


304 


12. 


14 


3 


.15 


8.02 


9.96 


12.18 


16.28 




60-62 


mo . 


351 


12. 


32 


3 


.17 


8.33 


10.08 . 


12.23 


;14.40 


16 . 56 


/ 


j:' 6 3-65 


mo . 


245 


12. 


7,7"" 


3 


.10* 


8.65 


10-. 59 


12„79 


14.86 


17.18 




66-69 


mo . 


16 


12. 


12 


3, 


.01 


• - 8.10 


10.50 


11.83 ,, 


14.17 


15.90 








^697 


11. 


89 


3, 


.14 


7.75 


9.64 


11.94 


13.96 


16.08 


s 


Girls 




615 


12. 


59 


3. 


,13 


. 8.68-; 


10.51 


1,12.61 


14.64 


16.85 




Total 




1312 


12. 


22 


3, 


.15 


8.07 


'l(t.06 ' 


12.19 


•14.27. 


16.48 




•Note.- 


—Scores ranged 


from 


0 


to 


20. 
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The group'^of 14 items common to- Years 1 and was subjected ..to a 
repeated-measures analysis of variance which found a significant increase 

• / ■ ^ 

in scor^ between Years 1^ an^ 2 for these common items (_F = 93.52, df^ = 1/1071, 
-il". 001) . Significant sex differences favoring girl^ (F = 7.83, df^ = 1/1067, 
differences favoring children whose mothers hHt^ more 

. ^ 'V ' ' . ' ^ V ' ' 

s'chooting ( = 61.67,^df^= 2/1067, p^^.OOl) wer^ found across years. As 
\-jas the case with both Matched Pictures .1 and II data, mean differences 
-within all variables except SES and total within-year score were very small 
in abso3.vite value, all being slightly less than a. half point of total score. 

Relationship with Other ' Measures 

The correlations** of the Matched Pictures I total score with 'Other tests 
in the Longitudinal Study battery were quite low, ranging from .00 to .36.. 
The only two correlations aboye ".30 were with Peabody Form A total score 
(t_ = .36) and Preschool Inventory (.35)^ both tests of general information .and 
vocabulary knowledge: Correlations in the .20 's were obtained with Seguin.log 
fastest time. Children's Auditory Discrimination 'inven tory nonsense words score 
Peabody Fonn B total score, Hess, and Shipmap Eight-Block Sorting T^3sk total 

^^^^^ ' i r « 

score, ETS^'fory Sequence i (Part I), Form Reproduction total score, and Johns 
Hopkins P^erceptual Task ^total score. ^ The factor analytic data' (see Shipman, 
'1971) revealed Matchecf Pictures I to load most highly on th^ general intellec- 
tual functioning factor, with all other loadings considerably below .30. 

o 

Matched Pictures II had a much greater numb'br of correlations c^bove .30 
with other tests in the battery than did Matched Pictures I, with the range 
of correlations from .OJ to ".59.. Here again, the highest correlations were 
,with general information- and ^vocabulary "^t'es ts : Preschool" Inventory total 



'^Future Tense. (4 items). Past Tense (4 items), and Negation (6 ^tems) . 
**Xhese correlations were based oh the longitudinal subjects.-, data only. 
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score (*59), TAJIA General Knowledge Test (.47)^ Pcibody Form A and b total 
scores (both .iA), and Massad Mjroicry Meaningful Words: Final Soundi (.^3K 
Perceptual te sts such ^'"^rm Reprocucticn , Johns Hopkins PercrpCuai lest 
and Matching Familiar Figures (Lrrors) also correlated qui^c-hi^hlv (.39, 
JiO and --41, respectively), as die! F.numerat ion II Counting items < . 38) ,^ 
CADI nonsense words (.41) and ^^tory sequence II CPart I) (.1 . As In 
Year 1, the higlv?st fbctv r loading was on the gcnerdl i n format 1 on-process 1 n^ 
fac.or (see Ship.r.an, 19 72). 

The relatively high cprrela'' ions with the Ini onnat tonal and vocabulary 
tests reflect ' environmental influences upon Matched Pictures performance, 
as do the highly significant SES differences in boch years. A perceptual 
component is also Inherent in thife task, as shown by its rel.->tively high 
correlations with perceptual tests. The" relatively lov correlation of 

t-latched Pictures with the other, more specific language measure, Sfoiy 

• \ 
Sequence (Part most likely a result of differences in t«6k require- 

ments between ^hese two meas jres . The Story Sequence task/ In which the 

child is presented with a set of completely different pictures whith he must 

plac- in the correct sequence to illustrate the story told by the tester. 

requires a familiarity with time and spatial sequences which is not necessai^ 

for uuccess on Matfched Pictures - 

Sgmaary * 

The ETS Matched Pltrtures itest was included in the present at^udy to 

meanure children's coi^prehenslsn of certain granmiat ical^eat ures , such as 

past and future tenses, negation anu prepositiofis . Sinre the.test required 

♦ 

only a pointing response » thereby placing uo 'leaiJi^s for verbal production 

on the subjects^ it may be considered a more accurate index of verbal * 
O 
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conprehension then tasKs in this or other test batteriies *i?hlch do Involve 

such de-nands. in accordance with prtrvioiuH research (i^ussls, 1968; Fraser» 

Bellugi 6i Brovm, HSTT Lowell U Dixon, IS^tr? ; Parisi, and contrary 

to the claims of somt current educators (p.ereirer & Limgelnarn, l^l'tib; Lnf^elmaan, 

19 70; Csborn , 1968), negation and pn!f>{)Slt ion itojns wtiire found Co be qulti 

easy for this predominantly economitally dUfiadvanlageil! sample during thl"* age 

* 

period, and future and past tense Ivoms were son#evhat harder. The two 
coordinate corapardt i vc *tems Introduced in flatched Pictivires II were found to 
be extremely difficult for these subjiects. Cjur^n the range in ite»'nt diffi- 
culties found for this sample during this age^pver iod ^ a revisetl- form which 
includes aJ^l items from Form I and Form 11 hafe i^ven cf.eveluped fur use with 
sirai l^r^aged chiidrt'Vi. It is recommended, nowt^^sr^i^r , tlU.^t in ''of\ir<j task 
development the two-choice format of the test Liiuil^fe be altered » since fhe 
present format allows a 30% chance of the child's beinjf^ correct on any item. 
More preferable would be a mul t iple-cho ^co lormM- s\u h aiH that being ufttixl 
in the ETS CIRCUS battery for yo^ng children (EtS, 1972) or a four-choice 
format such as that used in the Nor.thwestem >yntax Screening Test (Lee, 
1969). 

Both the Year I and Year 2 versions of Matched Pictures and the Year 1- 
Year 5 cotmnmi items aralysis were foene^tlve to diff^ences in SES, ag^ 
and sex. The sex differences favoring girls could be a result of different 
i^nvirohmantal experiences of the si^^f^a in their preschool years or also ■ 
to a greater willingness of tl^e glrH to cooperate with ^nd please the 
tester* some evidence for which emerged in ether test measures. Since the 
Matched 'Pictures Teat used onl>*flt^indard English grasnndtical'^formSt and 
many of the children in the pres,ent samplX * «sp* cxally fibose ir^ the low 
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SRS classification* j«.iy m peak" a dialect only stip<?rf ic ial ly related to 
standard Engllslu it Iia not known to what extlen* the* signllJ leant SES effects 
obtaimed fcJl^ct difference^?* In lan^-^agg usage r»ithor thatc in syntactic 
comj^reheS Ion . 

Int ercorrelat ions with other te^sts in the battery and factot Iciidings 
viiere considerably higher with Matched t^ictures II than with Matched 
Pictures I. giving gtorae *»vld^nce of (greater cognit J ve-perceptual integr'^rii^ 
in Yi?ar 2. The intercorrelat lottos suggested general* infortsnat ion, \?ocabulary 
and perceptual compotticnts present in Hatched Pictures, although its rela- 
tionship lo more specific vd^rbal skills was less evident, Futore data will 
provide fu^t^aer understanding of the developmental p,?ittern of syntactic 
comprehension and the relationship of this patteriJi to family 'and school 
determinants^ Analysis of the mother's verbtAlizat Ions in the Interaction 
tasks will provide an Index of the restriction of the child* s linguistic 
environment which then can be related to the various measures of linguistic 
conspetrjpce used in the study. ^ 



< 
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CIS Story Sequence I and II 

Background 

. tarly research on language and cogni t *on,j;^ported s.'gniflcint | 
correiriions betv.en IQ and lin^istic paranteters such as s^^nrencfc length, 
vocabulary, t.uinber of adjectives, elc, (McCarthy, 1954). Recently there 
* has been a tendency to look at more pr ocess-oritnted variables in studying 
Interrelationships between cognitive and^ I inguistic functioning (Blank & 
Frank, 1971). The ETS Story Sequence task wasf devpTbr^^iL^o study the 



child's understanding of larger uniti^^f langu^\e. Including sentences, 
dhort sequences, and sequence relationships. 

Langt^age prgcesses have been distinguished in terms of receptive and 
productive skills. Intelligence tests measuring school readiness, such as 
the Metropolitan Readiness Test (Hlidreth, Griff\ths & McGauvran , 1965), 
are composed almost entirely of receptive language items. But the close 
relationship of both types of meas^ir^s^ vltJi actual school performance 
suggests the advisability of assessing both receptive and productive 
language at early ages. There has been little research comparing | 
receptive and productive liinguagef in the same child using, the same set 



of vke 



of stimulus materials. Many of tWje testa currently being us^d to measure 
receptive skills in young ehildrenTeaploy a single vord stimulus tnd ask 
the child topoint to the corresponding picturei e.y , Pe^bciy Picture 



Vocabul^iry Tmst (PPVT)« Although this method is successful with young 
children who may be rather reticent In a testing situation* it does not 



tap productive skills and relies only on a al«igIe-vord stlmultis. 

Iratead of using a slngle-^ord stimulus, BVnk and Frank (1971) employed 
stories, believed to represent a familiar situation and "also demand^.that*^ 
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an organl^^d structure be imposed on the material If It Is to be Incorpo- 
rated vP» 300J/' Story retelling thus i^laces more demands on an imitation 
task tfian simple recall or parroting. Two modes of story presentation were 
used with ^over-SES children laged 4 to 6) ; one group was asked to repeat 
each senr&.ice of the story as it was^told and the ether heard the entire 
story before participating. Each chi]H 'i^en retold the 8*.ory (production) 
and answered questions about it (semantic performance). Children who ' 
were instructed to repeat each sentence had superior recall (£<*05) and 
grasp of story kernes (£<.10) than the group who did not. The authors 
suggest this is due to the more active role played by the sentence- 
repeating subjects. The amount of semarnic and syntactic information 
recalled was highly correlated (.72 and .76) for each type of presentation. 
For the sentence repeating group, IQ (Slosson rtii^l ligen/;e Test) was 
significantly correlMed with syntactic Recall arpd with semantic recall for 
the non-repe it ing groilp. Repeating sentences /teemed to facilitate recall 
for children with lower MA. For both group'*/ S^s with lower MA gave 
significantly more incorrect semantic inforj^tion* 

Many of the studies revealing social cl4ss differences in language 

development have used the PPVT and other si^nildr picture vocabulary tests 

i 

(Deutsche 1963; '^ray & Klaus, 1965; Jeruchimowicz , Cos t«llo^Bagur, .1971; 

Rleber & Womack, 1968)- Uslrvg the PPVT, Jeruchimowicz et al. (1971) fourtd 

that iDwer-SES but not middle-SES pr<?8chool ithildren made significantly 

more errors In action than object words. Although the lower-SES children 

• * 
• f 
had a significantly greater proportion of verb and noun errors than their 

middle-SES age-mates In reCfeptlve langrage, there were no SES differences lA 

errbrs of concepts useid in their productive language (story retelling)* No 

sex differences were foimd on the receptl^le or prodo.ctlve measures* 



Other variables which may affect thf child's performance oh a receptive 
• * i 

language measure have ^-^en systematically assessed by the Illinois Test of 
Psycholinguistic Abilities, We^iver (1965) reported* that culturally di; 



advantaged ^hildren showed rel at ive, sr i*^ngth in vlsual-^otor cTfannels and 
relati\ weakness in auJitory-vocal channels. Difficulty in auditory \ 
discrimination is suggested as another var iable < J^hn & Goldstein, 1964; 
Stem, 1966)., With any measure involving oral present'at ion there is the 
additional problem In using standard tngiish with children who are more \ 
familiar with noti-^s t andard English (Baratr, 1969), Recent studies have 
revealed the existence of a black dialect which is patterned and consistent 
(Stewart, J970; Labov, 1970); yef most studies investigating SES differences 
in language ability have ignored the confounding of SES and race 
ences -in lan^ua^ usage . ^ 

Assessment of productive language has ust^ally Involved measuring total* 
output, sentence length, and vocab.ulary, A number of studies reviewed by 
Ilaph (1965) ^d ty Cazden (1966) reported deficits in lower-SES ^hlldien in 
' these areas* FrcTi Labfuni^ work one may conclude that using simpler and less 
verbose « language may not be a deficit b.^ all; rather the middle-class child 

may Just be %ordy/' Such differences may reflect soclocultural differences 

\ 

In usiige rather Chanvln comprehension » Mllgram, Shore & Malasky (1971) analysed 

linguistic categories (nundt)er X)f words; number of sentences) and chematlc • 

categorizes (story --re levant sentences; essenti«al therms) used by kindergarten 

* 

and first gi^ade children retelling an illustrated st-^ry Which was read aloud 
to then* Although advantaged ^s surpassed their disadvantaged peej^ on all 
four measures » the differences were greater for the linguistic than the thematic 
O tegorles. The striking difference was in sheer verbal output rather 
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thaii in retelling the «saential features of the story. No sex or race 

differences were found. 

Productive la^iguagfi includes dliQensiops of oral and written ability 

but by necessity only the oi'al ditnensioo is applicable for young children. 

Yet these different aspects are related id each other. Loban^s (1963) 

^longitudinal study oT children (K-12> provided considerable evidence of 

Che continued relationship between oral ability and reading and writing 

abilities .% He found that those skilled in one area were skilled In all 

three areas of language. Bruce (1970) , 'however , fqjtfnd Head Start children 

and older problem readers to be good at everyday discussion and story 

telllnf, but the older ones "read** sentences as a serl^^^of Individual words 

rather th^n understanding 'the syntax, rules that relate words in sentences. 

Bruce also found Head Start y:hi Idren to fee^ alien to aH^tract grap^c 

forms depicting. words, bilt able t,o undej^and and feel ^^mfortable w4.th 

pictures depicting words. 

Thus, it woulcl appear frbol the' above studies that simultaneous 

assessment of receptive and*T>roductlve skills m^ay provide important clues 

to understanding language ^ej^elopioent ax}d that the us^ of words In the 

Context of a phrase ^ sentence or story may provide a more r ea 1 1 s t i^ ^^^ngas ur e 

of the chlld^s functional understanding of language than the use pf a single 

isttlmulus dlone. . , ' • 

• . , • • • 

Task Description jnd Admin Utratlc n 

The ETS Story Sequence, task was designed to af>see«i the young chl£d*8 

understanding and use of language In story sequence ustn^ receptive ai>d 

productive skills-. -'The si^ulus materials are black and white cartoon- 

^ ry;»e drawings on 5 1/2" x 4 1/4" cards. Story Sequence I used- In Years I 

ERIC ..." . 
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and 2 of the^study consists of twd practice items (3 cards each) two 
t 

test items (3 cards and U cards). Story Sequence 11, used In Years 2 and 

3* consists of four itenrs (two use 3 cards each, (vo use 4 cards eri-h). 

There is no apparent sequence in any of the picture sets, but rather, 

the sequence is provided by vertal cues in the stories presented by the 

tester (I, receptive), or in the story created by t^c child (II, productive)^ 

The Stories were writtc^? especially for this task in order to avoid the 

* 

problem cf differential familiarity. Because of the difficulty of balancing 
the distribution of sex, race, and situations in a small number of itens, 
animals were used as characters In the storlt?s. ' -* 

There are three types of items: ^ , ' 

1. Receptive Iq.^uage * The child selects tipd arranges a card sequence 

' • ' . r 

while listening to a story told by tjie tester* ^ There is no 
inherent order in the pictured sitMAtions c.sd the chi^ is 
dependent on linguistic? cues provided in the story (used in 
Story Sequence L) • 

2. Productive J anguaj^e uBlng verbal recall . The tester presents the 
caids in ord.Brras she 'tells the story and the* child is then asked 

Story Sequence 11). 



caius m oroi^r^ as sne cexxs cne sloi 
to' retell the "same^^stpry (used in 



3. Productive lanRuas^e ' using child *§ story telling * The chi-ld chooses ' 

the picture card6 from an array and tells hl^ own story about 

-J 

^ ^ them (used in Stoiy .Sequence II). 

Two i[^fflctlce items, are ^iven prior to Story Sequefvce I to familiarize 

the child vrith th*e idea ci physically placing pictures in a left-to-right 

row, and to give practice in selecting the appropriate Sequence from the 

arra/ of cards. *tor the first practice .item the teatetar lums pages of 

r^P^y^boofe'* made of thr^e cartfl» cli^pped together telling li simple »tory of 
bRlL 
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one sentence per card. Then, separating the cards so that 'Vr^ can see 
the pictures better/' the tester places cards In a left-to-right sequence 
on a board in front of the child as the story is to'.6. The cards are 
collected in rhe same tfrder and the child Is then asked to replace thero 



the same way Errors are corrected. For the second practice fyetn the 
tester places the ^me three c^rds in a random array and asKS the child 
to select each corresponding card as the story is being told. Thus, thA 

first iaetiuctionai item familiarizes the child with physically ordering 

/ 

the pictures, mud the second gives practice in selecting the appropriate 
card from the array when the tester pauses In the story. 

followlng'pract Jce 4 the two^test. items o/ Story Sequence I are 

V 

presented. The child 4is required to ch<»se the ^appropriate pic ture9 Whi le 
listening to the story. In both test items there Is no replacement/(|f 
cards in the array as the child makes his choices; thu« the Array diminishes 
with each response. The child may, however, d&cide to reuse a card he 
has already chosen rather than one of the cards remainitig in the ai ray . 
The decision to avoid replacement of cards was based on pretesting 
experience which suggested that such a procedure wpuld be confusing to 
the child. After the child has finished with each item, the number on 
the back of each card in his sequence ^ tecordeAi^ This number identifies 
the correct position of each card in his sequence (e.g., a record of 1» 



4 , 3 m^n 



2,-4, 3 m^^ns that S chose the correct cards for the first two statements 
only>. 

Story Sequence II has two parts with two items ia e^cH, The first 
part is story recall. The child Is asked to listen carefully to a story 
because 'he will be asked to repeat, the sane story afterward. As the 
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tester tells the story, a card accompanying each statement sLs placed in 

I - . ■■ ^' 

order irt front of the child, who is then asked to repeat or retell^.the story 

Th€j second part is story-telling, tapping-.the child's abiMty to make up a 

stcjry using sets of picture "cards. Each set . of cards is placed in front of**^ 

I • 

the child who is asked to use them to make up a storv. The ^instructions 
encourage tlie child to choose as many of the pictures as desired and t,o 
arrange them in any order. The child *s story is taped. 

Average administration time is 15 minutes. During training the tester 
must learn to use a tape-recorder and must become familiar and comfortable 
with the stories. Since many young children requite considerable encourage- 
ment to tell a story, the tester's ability to establish rapport and a 
relaxed setting is- critical. Testers reported that most children' greatly 
enjoyed this^ task. ^ ^ 

Scoring ^ , " 

Story Sequence r (receptive language), used alone in' Year 1 and in 
conjunction with II in Year 2, is composed of two items,- each with its own 

A. 

.storyV tommy Kitten (3 cards) and Timothy Mouse (A cards) . Each correctly 
selected card is given one point so the possible score range for the first 
item is 0-3, for the second, 0-4, and for the combined score, 0^^. 

s 

^ Story Sequence II, used in conjunction with tart I in the second year, 
is composed, of four items: 1. Susie Bear (3 cards); 2. Rabbit (3 cards); 
3. Mr. TurCSle (4 cards); and 4. Mrs, Turtle (4 cards). For eacK^ of these 
four items a card order score (^the number of cards placed in the correct 
order) and a^fluency score (total number of words used) were computed. 
For items 1 and 3 (stojry recall) a language order score was computed ^ 



along ^ith eight additional scores*,, which are not reported here since 
they proved to be redundant and/or unreliable. Language order was scored, 
on a scale of 0-5, that is, from no time sequencing phrase (0) to the 

exact sequence phrase used for each c;Trd (5). 

\ 

All .scoring v^as done , at the I'lTS Pr^inccton Office. Although Part I 

r' . \ 

presefited only routine scorin^^ problems^ J*art II required considerable 
repeated revision of the coding; manual akd intensive training of scorers. 

' • . \ . ■ I ' 

Score Properties ' ^ e \ > ♦ ' 

. \ . \ 

^ . » ^ ^- \ " 

*For Story Sequence 1 tota l score reliability ( coeff icient \ alpha) in 

. \ ^ - ■ • \ * 

Year 1 was .50; in Year 2 , .37. The correlation between Year l and Year 2 

Scores was only .28, in part due to the increased restriction in range 'of 

scores as a ceiling effect became apparent. 

■ <> . » ' * 

Reliability estimates obtained in Year or Story Sequence II on 

items 1 an(4 3 (story recall) were .63 for card order, .65. for fluency and 



,67 for langu^Qge orde^ on items 2 and A (story telling); coefficients 
ofx- 72 for card order and .70 for fluency were obtained | 

Sample Performance . . 

Table l". reports means and standard deviations by three-month age 
intervals and sex. The composite mean score for Story Sequence I was 4.3 
(SD - 2.25) in Year 1 and 5.5 (SD = 1^86,) in Year 2. The potential range 
of scores, 0~7, was found at each age level i-n Year 1, hut the lower 
limit was not found in all age gi-oups in Year 2. Except for the oldest 
age group, performance showe*d a regular trend with age in Year 1; this 



*Noun number noun quality, verb number, verb quality, depicted ver^Ds', 
non-depicted verbs, content words, and non-content words. 
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K Table 1 

Means and Standard Deviations by Age and Sex: Part 1, items 1 and 2*. 



Group 



Boys 



Boys 



*IUinge - 0-7. 



H Mean , SD 



fear 1 

42-44 mo. 89 3.9 2141 

45-47 mo. 315 3.9 ' 2.19 

48-50 mo. 331 • ^.1 2.26 

51=53 no. 383 A. 5 2.2i 

54-56 mo-. 270 4.7 2.19 

57-59 mo. 60 4.6 2.29 



770 4.1 2.28 



Girls 67« 4.4 2.20 

Total 1448 4.3 2.25 

Year 2 

51-53 00. 64 5.3 2.00 

54-56 mo. 209 5.2 1.87 

•57-59 mo. 191 5.4 2.02 

60-62 mo. 239 5.8 1.72 

63-65 mo. 151 5.6 • 1.74 

66-69 mo. 8 5.6 1.92 



450 . . 5.3 1.94 



GlrU 412 5.7 • 1.76 

Total 862 5.5 1.86 
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trend was less pronoumced, however,, in Ye^r 2 as /a celling effect became 
apparent. The composite score for girls (4; 4 and. 5. 7) was only ^lightly 
higher jthan for boys' (4.1, 5.3). ^ ■■ 

The item analyses in Table 2 show s imilar^trends , with^ girls per- 

forming better than boys and scores generally improving with age. There 

•>■ ^ ' 

'was some difference in the proportion o# children who had perfect score . 

t ■ 

for item 1 and foV item 2, (41.7%^nd 49.7% in Year 1 and 67.4% and 68.5% • 

in Year 2, respectively). Perfect scores J as was expected, increased in 

■ '. / 

the older age groups • If the six age groups in Year . 1 are divided at the 

median (older vs. young^.r) , each group shows A gain in the percentage of 

perfect scores fron) item 1 to item^ 2 . That is, the younger group goes from 

36:8% to 44..3% and the' older group goes from 48.5% to 57.0%. This 

* ■ c 

suggests that some children are learning from item to item, and perhaps, 

for this age range, more practice items prior ,to' administration would be 

) *' * 
in order. This may also mean that ev^n though item 2 has one more card 

(and sentence) than item*l, it is an easier item. 

^ t? .. ■ ■ 

Further examination of Table 2 shows that children did make use of 

the option to**reuse. a card already chosen. A few children in Year 1 (2,8%) 

and in Year 2 (2.3%) did get a* score of "2" on item 1 showing that this' 

option was used. The same was true for it.em 2, with 2.2% in Year 1 and 

1.9% in Year 2 scorings "3" out of a possible "4". There were very few 

refusals and indeterminate response's on these two items (Table 2, 

category 7). As* might be expected, such responses diminished with age. 

Story Sequence II, given only in Year 2, assessed productive language^ 

The means and standard deviations by three-month age. intervals and sex for' 

these items -are given in Table 3. . / 
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Table 

% 

% 

Means. Standard Deviations and Percent Rc^sponse by Age and ^ex 



Group 



^k*an 



SD 



Per I en cage Response 
12 3 4 



Year 



Item 1: Torimy Kit ten. ( range 0-3) 

% 





cno . 


89 


1.5 


1 . 19- 


07 


«. • J 


IQ 1 




1 A ft 




fi -n 


** / 


mo . 


312 


1 .6 


1 . 16 


11 H 


1 7 1 
i / . J 


ICl A 






1 Q 
1 . V 




mo. 


326 


1 .6 


J. 22 


J J" 


7 1 7 


. 0 




Ifi 1 

»jO . 1 




J . u 


J i - J J 


mo . 


380 


1.8 


1 .A) 




1 7 1 




7 1 


7. A ft 




1 f\ 




mo . 


268 


I .8 


1 .24 


/ /u 


1 Q A 


"* u. (i 
^0 •w 




MO . 1 




U . (4 


57-59 


mo. 


60 


1.7 


1 .29 


60 


25.0 


2h . I 


• 1.7 


46. 7 




0.0 


Boys • 




739 


.1.6 


1 .22, 


777 


21. A 


33. S 


3.1 


39.8 




• 2,3 


Girls 




676 


1 , 7 


1.19' 


082 


17.0 


3^.6 


2.5 


44-0 




- 0. 7 


Total 




1435 


1 .7 


1.21 




19. 3 


34.5 


2.8 


4J .7 




1 .6 


exn 2 : 


Timothy House (range 0-4) 


> 








« 






42-AA 


mo . 


3^ 


2.4 


1 .62 


89 


16.9 


19.1 


14.6 


I. 1 


46.1 


2.2 




mp . 


2.3 


1 32 


315 


U.6 


21 .0 


21.9 


2'. 2 


38.4 


*1.9 


4 8-30 


mo . 


324 


2.6 


1 .4 7 


.331 


8.8 


20.2 


19.6 


1.8 


47.4 


2.1 


31-53 


mo. 


379 


2.8 


1 .47 


383 


8.9 


16.7 


17.2 


i.e 


54.3 


1.0 


34-36 


mo . 


268 


• 2.9 


1,43 


2 70 


8,9 


12.2 


15.9 


3.7 


59.5 


0.4 


57-59 


mo. 


60 


2.9 


] .44 


60 


8,3 


13.3 


18.3 


1.7 


58.3 


0.0 


Boys 




75: 


2.6 


1.30 


7 70 


10.9 


17.7 


19.9 


2.6 


46.6 


2.2 


Girls 




675 


Ul 


1 .&0 


6 78 


10.? 


17.6 


i6.ji 


1.8 


53.2 


0.4 


Total 




1427 


2.6 


1,50 ' 


1448 


10.6 * 


17.6 


, 18.4 


2.2 


49.7 


i.4 



Year 2 



Ilea 1: Tonany Kitten (rang^ 0-3) 



51-53 


mo. 


63 


2.3 


1.06 


65 


7.7 


20.0 


1.5 


67.7 


1.5 


54-56 


mo , 


209 


• 2.2 


1.11 


211 


9.0 


27.0 


1.9 


61.1 


0.5 


57-59 


mo . 


191 


2.3 


1.06 


192 


,6.3 


27*.l 


• 1.6 


64.6 


0.0 


60-62 


mo. 


239 


•2.5 


0.96 


243 


6.2 


14.8 


2.5 


74.9 


O.Q 


63-65 


nto. 


151 


2.3- 


1.01 


X52 


5.3 


23.7 


3.3 


67.1 


0.0 


66-69 


mo. 


6 


2.9 


0.35 


9 


0.0 


0.0 


11. 1 


77.8 


0.0 


Boys 




449 


2.3 


1.05 


455 


7.0 


23.5 


2.4 


65.7 


0.4 


Girls 




•412 


2.4 


1.02 


417 


6.5 


20.9 


2.2 


69.3 


0.0 


Total 




861 


2.3 


1.04 


872 


6.8 


22.2 


2.3 


67.4 


0.2 



Item 2: Timothy Moi^e (range 0-4) 



51-53 


mo. 


64 


3.1 


1.40 


65 


6.2 


15.4 


7.7 


3.1 


54-56 


mo. 


207 


3.1 


1.31 


211 


. 5.7 


9.5 


17.5 


2.8 


57-59 


mo.' 


191 


3.2 


1.38 


192 


9.9 


5.2 


12.5 


2.1 


60-62 


no. 


239 


3.3 


1.22 


243 


4.9 


5.6 


15.6 


1,6 


-*3-65 


mo. 


151 


3.3 


1.24 


152 


5.9 


5.3 


13.8 


0.7 


66-69 


mo. 


8 


2.8 


1.75 


9 


11.1 


22.2 


0.0 


0.0 


Boys 




447 / 




1.37* 


455 


8.4 


7.0 


16.9 


• 2.2 


Girls 




413 \ 




1.22 


417 


'4.6 


7.7 


U.5 


1.7 


Total 




860 ^ 




1.30 


872 


6.5 


7.3 


14.3 


1.9 




ERJCfusalaj amd lnd«termlnst« responses. 



Table 3 

^eans and Standard Deviations by Age and Sex: 
Story Sequence II (Year 2, Part II) 







Item 


1 








Item 3 






Group 


KT 


Mean 




f»roup 






I i%z all 




Card Order 














• 




• 51-5? mo. 


58 


3.0 


2.19 


51-53 


mo. 


63 


3.8 


2.06 


54^56 mo. 


188 


2.8 


2.25 


54-56 


mo. 


200 


3.2 


2.17 


57-59 mo. 


178 


2.8 


2.21 


' 57-59 


^mo- 


183 


3.6 


2.16 


60-62 mo. 


227 


3.4 ' 


2.14 


60-62 


mo. 


233 


3.9 


1.89 


63-65 mo. 


140 


3.7 


2.04 


63-65 


mo. 


145 


A.G 


1.83 


66-69 mo. 


8 


3.1 


2.59 


§6-69 


mo. 


9 


3.1 


2.42 


Poys 


407 


2-9 


2.22 


Boys 




428 


3,5 


2.08 


Girls 


392 . 


3.4 


2.14 


Girls 




405 


3.8 


2.00 


Total 


799 


3.1 


2.20 


Total 




833 


3.7 


2.04 


r xuency 


















5J.\;;53mo. 


57 


4 .5 


1.97 


51-53 


mo . 


61 


4 .4 


1 .71 


5^-35mo . 


175 


5.1 ' 


2*05 


( 54-56 


mo . 


185 


4.7 


1 . 70 


57-59 mo. 


161 


5.2 


1.91' / 


' 57-59 


mo m 


167 


4.7 


1 .55 


60-62 mo. 


219 


5.5 


2.03 ' / 


60-62 


mo « 


228 


• 4.9 


1.62 


63-65 mo. 


137 ■ 


5.4 


; 1.96. 


63-65 


mo » 


145 


5.1 


1 .81 


. .66-69 mo . 


7 


4 , 6 


2 .07 


66-69 


mo * 


8 


5.1 


1.46 


Boys ' 


3fil 






Boys 




408 


4.6 


" 1.75 


Girls 






2 02 ' 


Girls 




386 


5.0 


1 .56 


Tjotal 


756 


5.2 • 


2.01 


Total 




794 


4.8 


1.67 


inguage Order 


















• 51-53 mo. 


57 


■.9 


1 .05 


51-53 


mo. 


61 


1.1 


1.04 


54-56 mo. 


175 


' 1.1 


1 .27 


54-56 


mo. 


185 


"1.1 


1.12 


57-59 mo. 


162 • 


, 1.1 


' 1.26 


57-59 


mo , 


167 


1.2 


1.09 


60-62' mo . 


219 


1.3 


1.34 , 


60-62 


mo ^ 


'227 


1.3 


1.17 


63-65 mo« 


137 


1.5 


1.37 . 


63-65 


mo , 


f 145 


1.3 


1.13 


66-69 mo ." 


7 


1 .3. 


1.80 


66-b9 


mo , 


8 


1.6 


1 . 30 


Boys 


382 


■*1,1 


1 .26 


Boys 




407 


1.2 


l.l3 


Girls 


375 


1.4 


1 .34 


Girls 




386 


1.3 


1.12 


Total 


757 


1.2 


1.30 


Total 




- 79 3 


1.2 


1.13 



Table 3 (Continued) 





4Means 


and 


Standard 


Deviations by Age 


« 

and Sex : 










Story 


Sequence 


II (Year 2, Part 


II) 










Item 2 








Item 4 






Group 


N 


Mean 




Group 


N 


Mean 


SD 


Card Order 
















51-53 mo. 


62 


3.4 


2.14 


51-53 mo. 


^2 


3.6 


2.07 


5^-56 mo. 


. 197 


3.4 


2.22 


5^-56 mo. 


190 


3.4 V 


2.17 


57-59 mo. 


167 


3.5 


2.18 


57-59 mo. 


165 


3.5 


2.15 


60-62 mo. 


222 


4.0 


1.93 


60-62 mo. 


:ii 


3.9 


1.98 


63-65 mo. 


139 


4.0 


1.90. 


63-65 mo. 


141 


4.0 


i .96 


66-69 mo. 


9 


2.9 


2.52 


66-69 mo. 


9 


2.2 


2.64 


Boys 


412 


3.5 


2.18 


Boys 


406 


3.5 


.2.19 


Girls 


384 


3.9 


1.97 


Girls 


372 


3.9 


. 1 .94 


Total 


796 


3.7 


■ 2.09 


Total 


778 


3.7 


2,09 


Fluency 
















51-53 mo. 


51 


28.8 


21.66 


51-53 mo. 


52 


45.6 


30.27 


54-56 mc. 


169 


25.7 


19.30 


5A-56 mo. 


169 


38.8 


22.36 


57-59 mo. 


147 


27.6 


23.28 


57-59 mo. 


147 


39.2 


25.83 


60-62 mo. 


203 


28.7 


2i.88 


s ^0-62 mo. 


204 


37.6 • 


23.75 


63*-65 mo. 


122 


27.0 


22.18 


63-65 mo. 


121 


40.8 


- 38.87 


6*^-69 mo. 


7 


19.1 


11.20 


66-69 mo. 


7 


31.1 


18.98 


Boys 


354 


24.4 


21.74 


Boys 


354 


34.9 


' 21.75 


Girls 


345 


30.% 


22.80 


Girls 


346 


43.8 


31.81 


Total 


699 


27.3 


22:^6 


lot .1 


700 


.39.3 


27'. 54 



Item 1 (using 3 carcvs) and i*:em 3 (using A cards) both assees the child's,, 
ability to retell a story told by the tester and also to reproduce the ^ 
original card order. The treans generally increased with age and girls 
generally performed better than boyn, 

^ Items 2 (3 cards) and A (4 cards) also assess productive language^ 
but liere the child is asked to make up Uls own. story. Agaiii the meaps 
generally increased with age with the excaptipn of the oldest age group. 
Given thfe extremely small cell size, and the fact that these are ^11 children 
from -one -locet^itnr, "these particular data are not interpretable. Girls 



^ ^ scored higher than boys, especially on fluency. 
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For Story Sequence I, given in both years of the study, a re^^fted- 
measures analysis of variance (age x sex x SES*) was oer formed on the 
longitudinal sample (those children tested In both Years 1 and 2).^ Sutnmlng 
the scores across years, sex differences favoring girls (F -« 7.33, d£ « l/656» 
£<.01), and SES differences (F - 11.98, df - 2/656, £<:.001) favoring 
children whose mothers had nore schooling were found. 

' Story Sequence II, given only in Year 2, was subjected t^^([^ separate 
age X sex x SES* ANOVA for the longitudinal sample* Significance levels for 
between-group differences for these variables are reported in Table 4. For 

all subscores a significant sjex difference* was found favoring girls. For 

* I * 

language order (items 1+3) there was also a significant sex x SES interaction 
(F « di « 2/629» 2<.02). favoring girls in the middle SES group and 

boys in tl^e lower and higher groups. Significant SES differences were found, 
favoring children whose mothers had more schooling, for three of the four 
subscores reported in Table 4» and a significant age trend (using a tnedlan- 
age spli^) was foand for rard order in items 1 and 3 ( F « 7.64, dj[ • 1/633, 
£-^.01) and items 2 and A (F « 6.27, df • 1/597, £<.02). 

Table 4 

Analysis of Variance: Between-Group Differences on Story Sequence II 



. , ^ ^ 




Sex 


Arc 




SES* 


Items I 3 (story recall) 
Card Or<i*r F 


- 8.38, £<.00A F - 


.■.64, n^.Ol 


F 


- 6.35, £<.002 


Languagv, Order F 


7.95, £<'.0O5 


an 


F 


- 11.94, £<.pOX 



Items 2 4 (story telling) 

Card Order F « 6.68,^i><.01 F ^ b,2T, £<.02 ns . 

Fluency F - 20.79, £<.001 ns F « 4.02, ^<*02 



♦Mother's education (below 10th grade, 10th-i2th grade, above 12th grade) 
was used as an index of SES. * 
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These findings are In general agreement with those of ^^ka {19r8), 
using this measure with preschool and kindergar ten children in New York 
City. In that study of 4- and S-ye^r-olds. a significant SES difference 
(£<.02) was reported. Further, thcfe was also an Interaction of SES 
with age and sex (£<.04). For the middle-SES Ss. girls were superior 
to bays at bot^> age levels, whereas low-SES boys performed better in the 
^ older group and there was no,sex difference in the younger group. 
Relationship .with Other Measures 

Among the main findings of a .principal component factor analysis of 
the child test data was clear evidence for a general information-processing 
factor ("g") that accounted for most of th^ common vari'ance among the ' 
cognitive tasks. In Year 1 for the longitudinal ffample* eight out of the 
tweaty-threjjA tasks analyzed had varivoax loadings of .50 or higher; Story 
Sequence 1 had a loading of .AG* In Year 2 ^ eleven of the tasks tiad loadings 
of .50 or fiigher; Story Sequence 1 bad a Loading of .AS. Further analyses 
were conducted for the Year 1 total sample data in an effort to identify 
clusters of measures within this "g'' factor (i.e*i verbal quantitative or 
perceptual items) and to delineate receptive and productive language sliklls 

within the subset of verbal measures* There was *no evidence of such 

n 

clusterings* It appears that at tfiis age level for this population the 
child's performance cm Part I uf Story Sequence is more ^closely related to 
his general ability to process information than to a specific language 
component* 

In the ^ear 2 factor ey^>enaion matA^XXp card order and language order 
scores for items 1 and 3 (Story Seque^cei Fart II) correlated and *50» 
respectivelyA with factor 1 in the 13*factor Varlmax solution for the 
longitudinal san^le* Card order and fluency scores for items Z and 4 
Q correlated *16 and tOS* respectively^ with factor 1* These data suggest 

ERIC ' . ^ ■ . ' . 
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that the ability to retell a story Is closer to the cognitive information- 
processing skills tapped by factor 1 than is the ability to produce one's 
own ^tory. 

In Year 1, the hlgHest correlations* between Story Sequence I and . 
other tasics were moderate, starting with the P'reschool Inventory (Caldwell) 
( r « .39) and followed by the two Peahody Picture Vocabulary Tests (PPVT) : 
Form B - productive version (£ « .36) and Form A - receptive version 

« .35). In Y^r 2, the highest correlation was again with the Preschool 
Inventory (£ * .43), but correlations with TAMA (£ » .36) and with Massad • 
Mimicry, real words (r « .36) slightly surpassed PPVT, Form B (jr « .35) 
and PPVT, Forro A (r - ,33)* 

• Correlations obtained for Story Sequence I with the two perceptual 

picture-decoding tasks were similar within year, but were lower in Year 2: 

Year 1, Matching Familiar Figures error score Cr * --J3), and Johns Hopkins 

Perceptual Test (£ « .35); Year 2, Matching Familiar Figures error score 

(r « -.28) and Johns Hopkins Perceptual Test (r « .27). In Year 1 at 

least this pattern of correlations.^ with its similarity to the PPVT^ 

suggests that performance on Story Sequence I was affected both by the 

child's single word rocabuiary and* his ability to ''read" the perceptual 

Information in the drawings used in the task. . This inference may explain 

the low correlatl47n between the Story Sequence I and^ETS Matched Pictures 

scores (r « .22 in Year 1, r * .33 in Year 2).. In view of the apparently 

similar nature of the tasks (l*et, the child selects a drawing in responso 

to a sentence) 9 this correlation was surprlslnigly low. However, a closer 
ff • . 

look at the stimulus drawings in the ETS Matched Pictures task shows that 

*Ttiese correlations are based on data from the lougltudlnal Ss only; ^orrela^ 
^•-lons for the total sampl© tested in Year 1 were slightly higher (.06 to .10). 
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the same elements (e. g/, objects, animals, etc.) are re. ited for the 
response choices, opd the child is being asked to recognize the relari. nshlp 
between the elements (e.g.t *'dog beside -the box'.* vs, "dog inside the box"). 
This is in contrast tq trfi Stprv Sequence drawings which define the elements 
being asked of the child (e.g., Timothy Mouse *'lt)oklng under tie bed" 
vo. "sitting d^>wn in his chair")* In Year 1, this Jifference between the 
two tasks in regard to the use of perceptual cue!^^ is further suggested by 
the correlations of -.24 and .23 between ETS Matched Pictures and Matching 
Familiar Figures (error score) and the Johns Hopkins Perceptual -Test , 
as compared to the Story Sequence correlations (£ • -.33 and .35, rc^peo- 
tively). In Year 2, however » ETS Matched Pictures correlated -.41 with 
Matching Familiar Figures (error score) and .40 with the Johns Hopkins 
Fel^eptual Tes^^^nd the correlations with Story Sequence dropped (£ • -,28 
and ,27, respect Ivelyf though the correlation between Matched Pictures 
and Story Sequence rose from ,22 to .33. This may be evidence f^ verbal- 
p^cf^ptual differentiation* 

Story Sequence 11, given only in Year 2, also h^d highest correlations 

♦ 

with measures that have high loadings on factor 1« This was most marked 

for items J, and 3 (story recall) . For card order these Items correlated 

^highest with the Preschool Inventory ( r • .39), Peabody Picture Vocabulary 

Test Forms A and B (£ .32, .29), and TAMA (£ « .31). For language order 

the correlations were similar, though the highest correlation was Mf with 

Massad Mimicry (real words). The Preschool Inventory correlated .44, PPVT 

Forms A and B correlated .40 and .35, respectively, TAMA 'correlated .39, and' 

Children's Auditory Discrimination Inventory (nonsense words) correlated *34. 

Correlations for items 2 and 4 (story telling) cf Smty Sequence IX 

♦ 

w^re all quite low. For°card order end fluency thftitghest correlations 



were with Massad Mimicry^ (nonsense words): r « .21 and .18, respectively. 

* 

This suggests that Items 1 and* 3 ate mieasurlng differentT productive language 
skills rban are items 2 and Items 2 and 4 make demands on the child's 
creative. abiH^y to mr^e up his *Qwn .story, whereas itei^s 1 aftd 3 require 
only that the chi^ld- rete 1 1 a slory just Cold to him; however. Items 1 
and 3 ^ake greater demands on memory. yk ills. 

Sutamary 

The ETS Story Sequence Ta«k proved' to be appropriate for this age range 
arfd was greatly en'joyxfd by most chii^r^n. It should be ooted, however, 
that the productive Items were the most difficult and not recommended for 
use with similar populations 6eiow the age cange presently sampled 
(4 1/2 - S 1/2). . 

From analys'es perfonned thnus ifar, it appears that the chlld*s sex 

was the variable most consistent ly -affecting ' performanre on this task. 

SES/ as indexed by mother*s leduct^on, and. age also show<*d a significant 

effect foiT several of. ti?e scores. J-^ith the exception of scores for the 

child*s production of his own stories, scores corVelated highest with tasks 

tapping general informatlon^proce^sing skills (factor 1). Performance 

may also be- related to creativity and memory ability* Measures and analyses 

In future' years *of the study way help clarify these relationships. .'As 

' * '* 

with other language measures, particular attention wlJl bi* paid to Invest!- 

*■ ♦ 
gating the child's vet1>al environment as ln$iLcated In parent Interview and 

0 

Structured mother-child Interaction sessions. Additional understacnding Is' 
also expected when data on school achleyement^ particularly redding, and* 
p^-eschool attendance are analyzed, . ' » . ' 

ETS Scoty Sequence was successful in avoioing the single-word stiaulus 



ERIC 



approach of sq many standard limgtiage tests which usually a£ssess only 



/ 



receptive language, and then to a limited extent. Although these more 
traditional types of measures are easier to administer and score, greater 
understanding of the complex nature of verbal behavior may be expected 
from a measure such as the present one. 
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Fixation Time ' 

Background 

It been demonstrated that ^t least ij? the early years of life 
attention is an index of early cognitive functioning (Kagan 6 Lewis, ^65; 
Lev^s, 1971. 1972; Lewis, Goldberg & Campbell, 1970). Individual differ- 
ences in attention may also have direct - effects on learning. Thus, in the 
preschool diild, attention may relate to later as well current cognitive 
functioning. It is also possible that attention is noncognitively deter-^ 

mined by the intentions and desires of the child (Messlck, 1968). 
# • • 

One aspect of the- study of attention is the investigation of habitua- 
tion which may be measured by the technique of repetitive stimulation (Lewis 
& Gol<fi>erg, 1969; Lewis, Goldberg & Ca^h^ll ^ 1970). The same stimulus is 
presented on repeated trials, foll^ed by a noi;e! stimuie*$ at the ^nd of 
the series. Rate of response decrement over repetitious trials provides 
an index of habituation. Response recover)^ to the final nov^&l stimulus 
provides asAirance' that the preceding decrement is not a fur.ctlon of general 
fatigue. \ 

/ 

Visu&i habituation Is the mc^t easily measured form of habituation, 
and probably the most extensively explored (Pantz, 1964; Kagan & Levi's, 
»1965; Lewis, '1971J Lewis, boldb^rg & Campbell, 1970). The most direct 
msasure of visual habituation is fixation, or looking-tlme, A review ofi 
much of the research on fixation In Infancy is offered by Kagan <1971> 
who claims that change Cphy^lckl contrast or movement) ^ discrepancy from 
iichema, and activation of hypotheses can all be ylndexed by fixation measures 
durlns the first two years of llfe« 
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It Is assumed that differences In rate ^^f habituation have ^Lmportant 
effects on children's learning. The child who cannot concentrate or 
grows bored quickly cannot obtain as much Information from his environment 
as the chilctwho can; while the child who shifts attention rapidly 
because he has absorbed the available Information (the "quick" child) has 
an advantage in asslmliating information. In a recent study of habituation 
in disadvantaged black children (ages A8-'73 months) » Hamrlck, Hamrick, 
and Kilpatrick (1971) found Ss "unable to maintain a state of habituation" 
to a novel auditory stimulus over a period of time. The authors interpret 
this result in terms of adaptation* suggesting that it may be "maladaptive 
for children reared in a socially deprived environment to maintain a pro- 

♦ 

longed decrease in vigilance (extended habituation) Ip» 6|." 

Task Dfescriptibn and AdM.inistration 

The fixation task used in this study measures the amount of time a 
child fixates or looks at a given picture (Sj^) a& it is repeated over- 
six trials and then followed by a novel picture (S^) on the seventh. 

Two series of slides were used» The first consisted of a redundant 
nonsocial visual stimulus: six trials *of a slide showing twenty chromatic 
straight lines and a seventh of chromatic curvccj lines. The second series, 
a social array » consisted of a chromatic schematic representation of a 
family shown for six trials, and a seventh presentation of t> » same 
schematic vitK^ut color. Each slide was shown for 30 seconds and followed 
by a black slide for 30 seconds before the n«xt 'presentation . The slides 
were shown automatically with a projector unit which resembled a large 
television. The cat Id watf seated approximately three feet in front of 
the screetvap<d the observer was seated next to the projector, hidden from 



view by a peg-board partition thraugh vhlch she watched the child. Fixation 

tiiae was recorded by a stopwatch as the amount of tine (In seconds) the 

* 

child looked at each picture before turning away the first time.* If a 
child did not look at the picture within ten seconds of presentation, he 
was reminded to do so; if he was already looking at the screen C^hen the 
slide appeared, timing began immediately. A short break was allowed between 
the two series but not betW'ren slide (trial) presentations. 

« 

Although this task has previously been osed in laboratory settings 
under highly controlled conditions, these ideal conditions did not exlsC 
for the field operations of the present study. The differential lighting 
conditiyns affected the visibility of the slides and of the observer and 
the darkened condition of the room was frightening to some children* 
Additional' dif ficult ii^s were caused by external noise which distracted 
the child* and by equipment failures such as jamming of slides and lack 
of precise machine timing of slide intervals. In Year 1, data frorti one ^ 
of the four study sites were discarded due to continual equipment 
problems. 

Although not insurmountable, problems were also created by the 
simultaneous demands upon the observer. While watching the child's eye 
movement she also had to be timing with a stopwatch, reading these times, 
and recording them to a tenth of a second. 

Scoring , 

By presenting slides in two series (social and nonsocial), each 
consisting of six repeated stimuli and then one novel stimulus, it was 

*In past rese;archi Interobserver reliability for determining whether the 
child was looking at the screen varied between .60 and .99 (ETS, 1968). 



possible to obtain separate reliability estimates and to examine stimulus 
content differences. Three basic measures of atte'ition were obtained: 
response decrement (habituation), response recovery (stimulus differen- 
tiation) and mean initial viewing time (amount of attention). Response 
decrement, or habituation, was measured. by comparing the amount of 
fixating time to a repeated stimulus over successive trials. It waa^ 
calculated as 1/2 (trial 1 plus trial 2 minus trial A minus, trial 5). 
This procedure uses four points pn the curve to determine decrement 
and avoids using the same points as in the recovery score. Spimulup 
differentiation was i^ieasured by response recovery when a novel stimulus 
was presented after the repeated stimuli. This scrore was calculated as 
the difference between viewing time in trial 7 and trial 6. Amount of ' 
attention was the mean initial viewing time over all| repeated trials 
(i.e., trials 1 to 6) for each series. ^ 

Score Properties * 

Intercorrelations for recovery, resporjise decrement, and mean initial 
viewing time scores for the nonsocial and social series are presented in 
Table. 1. The highest correlations are consistently those involving mean 
Initial viewing time. In Year 1 mean initial viewing time on the social 
and nonsocial series correlated .'89 and .86, respectively, with mean initial 
viewing time for the series combined* (These are part-whole correlations 
which have not been corr;ected for overlap.) Mean initial viewing time 
for eaQh series correlated .52. In Year 2, similar correlations were 
found?. '•88, .SS, and respectively. The recpvery scores correlated 

only .19 across series in Year 1 and .09 in Year 2. Similarly, the 
response decrement scores correlated .13 across series iiTifear 1 and .05 
^n Year 2. 
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Tablesl 



Intercorrelat ions for Recovery. Response Decrement, 
and Mean Initial Viewing Time Scores 



•> 


1 

f 


2 


3 


4 J 5 


6 


7 
















Within Year 1 (N = 941-102/.3( , 




■ 










Nonsocial: 




.1! 










. 1. recovery 




-.06 


.19 .38 


.17 


.07 


2. response decrement 


,11 


— 


. 12 

■4 


.08 .1"^ 


.08 


.11 


3. mean initial viewing time 


-.06 


.12 


— — 


.09 .08 


.52 


.86 


Social: 














A» recovery 


.19 


.08 


.09 


.19 


-.U4 


.03 


5- response decremant 


.18 


.13 


.08 


.19 


.07 


.04 


6. mean initial viewing time 


. 17 


.08 


.52 


-.04 • .07 





.89 


Series combined: 


« 












7. mean initial viewing time 


.07 


.11 


.86 


. .03 .09 


.89 


— — 


Within Year 2 ( N = 674-765) 








* 






Nonsocial: 


V 












1. recovery 


- 


.Oh 


-.15 


.09 .09 


.05 


-.04 


2*. response decrement ^ 


,06 




.07 


.07 .05 


-.10 


-.02 


3. mean initial viewing time 


-.15 


.07 




-.01 -.05 


.45 


.8.1 


Social: 


e 










4. . recovery 


.09 


.or/ 


-.01 


.12 


-.23 


-.16 


5. response decrement ^. 


.09 


.05 


-.05 


.12 


-.11 


-.10 


6. m€an initial viewing time 


.05 


-.10 


.45 


-.23 -.11 




.88 


Series combinf 








• 






y. mean initial viewing time 


-.04 


-.02 


' .83 


-.16 -.10 


.88 




Year 1 x Year 2 (N - 548-617) 


\ 












Nonsocial: 














1, recovery 


-.06 


-.01 


.00 


-.02 .02 


-.,03 


-.02 


2. response decrement 


.03 


.02 


.04 


.00 .04 


-.02 


.00 


3. mean initial viewing time 


-.01 


.12 


.25 


.03 .00 


.14 


.20 
















4» recovery 


-.07 


.00 


-.02 


.04 .01 


-.06 


-.05 


5. response decrement ^ ^ 


^.10 


-.09 


-.01 


-.04 -.05 


.00 


.00 


6. mean initial viewing time 


.06 


.12 


.19 


.12 .02 


.15 


.19 


Series combined: 






. f 
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.02 


.12 


.25 


.08 .01 


.16 


,n 
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Across years the pattern remains Che same with mean initial viewing 
time demonstrating the highest correlations^ but the differences are not 
as striking. Hean initial viewing time for the nonsocial series had ^he 
highest correlation across years (£ • .25), followed by mean initial 
viWing time for the series combined (£ ■ .22), and mean initial viewing 
time for the social se'ries (£ ■ . 15K Recovery and response decrement 
scores had approximately zero correlations across years. Given these patterns 
of correlations, mean initial viewing time over both series vas the only 
scdre used in subsequent^'^ractural inalyses. 

Sample Performance 

Data in Tibbies 2-5 are b^sed on the total sample tested in each year. 
Data in Table 2 show that,\a8 predicted, initial looking time decreased 
' a9 the Repeated stimalu? was shown over trials 1 through 6. TtTen as the 
novel |^c:imulus was shoWn on trial 7, initial looking time more than 
doubled wh&t it was oiv trial 6. It is also clear from these data that 
sociaj stimuli were attended to longer than nonsocial stirguli» even though 
they were presented as the second series of slides. 

Mean initial viewing time for the r"<!peated* stimulus over trials 1 
, through 6 and for the tv*o series combined is presented by sex and Iht^ee- 

month age intervals in Table 3. No clear ^agc trends appear in either « 
year for either series. Sex differences did not appear in Year 1 and in 
Year 2 only for the social &iiii:^uli, with girls f coking lon^^i^ than boys^ 
Mean recovery scares (Table 4) also show no clear age trends except for 
social stimuli in Year 2 when scores decreased with age.' Although boys 
had slightly- higher recovery scores in Year 1, In Year 2 girls h&d slightly 
higher scores than boys. Similarlyt the mt^an response decrement scenes 
(habituation) presented In Table 5 reveal no clear age trends. Girls had 
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slightly higher decrement scores foi the nonsocial stimulus in Year 1 
and higher scores for the social^ stinmlus in Year 2. For the social 
stimulus in Year 1 and the nonsocial stimulus in Year 2« there were no 
^ex differences* Nonetheless, it is clear that the social stimuli con- 
sistently evoked greater habituation. , 

Table 2 ^ 

Mean Initial Viewing Time for Total Group by Trial* 
. in Year 1 and Year 2 





N 


Nonsocial 
Mean 




N 


Social 
Mean 


SD 


Year 1 














Trial 1 


1212 


12.3 


8.51 


1220 


19.6 


9.52 


Trial 2 

• 


1218 


9.9 


8.03 


1212 


14.3 


9.37 


Trial 3 


1215 


6.3 


7.52 


1210 


11.4 


9.21 


Trial 4 


1214 


-7.8 


7.A2 


1214 


10.1 


9.01 


Trial 5 


1207 


^.6 


7.21 


1214 


9.0 


.32 


Trial 6 


1195 


7.4 


7.61 


1206 


8.7 ■ 


8.31 


Trial 7 


1208 


• 16.8 


9.78 


1207 


18.9 


9.44 


Year 2 












* 


Trial 1 


863 


11.5 


8.64 


864 


22.6 


8.58 • 


TrlahH! 


BlX 


10.4 


7.87 


858 


. l7.4 


9.82 


Trial 3 


669 


9.7 


8.22 


858 


13.8 


9.98 


Trial 4 


869 


9.:^ 


8.46 


'849 


11.9 


9.63 


Trial 5 


872 


9.0 


8.36 


85? 


n.i 


9.47 


Trial 6 


844 


8.6 


8.10 


843 


10.4 


9.18 


Trial 7 


867 


20.7 


9.26 


839 


22.3 


' 8.65 

















*ln seconds. 
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Table 3 

Mean Initial Viewing Time* (Trials 1 to 6) by Sex and Age 

for Year 1 and Year 2 * 



- ■ 


Nonsoc la I 


Social 


Conibined Series 


M Mean SD 


N Mean SD 


N Mean SD 





UnJ • 


HQ 






00 


71 7 


lA AA 


OA 


Al 7 
0 J • Z 


9Q 9.L 
^7 « 04 


45-47 


Tf\C\ 
WWJ m 


771 








7 S A 


lA n7 


7R1 


Al 7 
0 J . / 


^ / • Oh 


4ft- SO 






SA n 


• UD 


7 7 7 
til 


7A ft 

/ u. 0 


lA «;a 


*1 Q A 

Zoo 


A7 ^ 
OZ . J 


JU . JO 


51-53 




2R4 

A. L> *4 


JO • 






7 <i 7 
t J* t 


It 7 A 


IflA 


AA A 
DO . *♦ 


in 1Q 


S4-Sf) 






SI A 

JX • D 






AM A 


lA Al 


777 


AH A 
DU . ^ 


■JR AO. 


57- 5Q 




hh 


sn 7 




' A 1 


aa a 




A A 

44 


JO . X 


ZD. Ji 


ovjy o 






SI s 


1 1 lA 


04 U 


7 7 7 


lA ^fl 
J** . JO 


A A7 
OD / 


Al A 


m nn 
JU . uu 








J J* J 




tec 


7 7 




JOV 


0 J. X 


'jfl 1 

ZO. J J 


Total 




1177 


53.4 


.30. 39 


' 1195 


11.1 


34.50 


1236 


63.3 


29.24 


Year 2 
















• 






51-53 


mo. 


.70 


55.3 


29.37 


71 


81.9 


32.59 


75 


67. / 


25.64 


54-56 


mo. 


192 


59.9 


* 27.86 


183 


87.1 


32.23 


199 


73.3 


25.95 


57-59 


mo. 


192 


55.7 


28.77 


195 


89.4 


53.08 


201 


/ 72.1 


27.65 


60-62 


md. 


226 


59.0 


26.86 


221 


88. 3 


34.36 


(2 V 


n.k 


27.49 


63-65 


po. 


139 


58". 1 


29-26 


135 


87.4 


34.77 


149 


.71.7, 


29.64 


66-69 


mo. 


13 


.61.6 


26.03 


13 


90.6 


36.97 


13 


76.1 


28.36 


Boys 




430 


57.3 


28.08 


427 


85.1 


33.81 


459 


70.4' 


27,42 


Girls 




402 


58.8 


28.18 


391 


90.7 


37.97 


In 


74.5 


27.25 


Total 




832 


58.0 


28.12 


818 


87.8 


33.51 


876 


72.3 


27.40 



*in seconds. 
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Table 4 



Mean Response Recovery (Trial 7-Trial 
In Year ,1- and Year 2 


6)* 'by Sex and Age 
* 

> 






Nonsocial. 
N Mean SD 


Social 
Mean 


SD 



Year 1 



42-44 


mo- 


78 


8.3 


10.60 


81 


10.1 


10.48 


45-47 


mo • 


272 


9.6 


10.78 


270 


11.1 


10.56 


48-50 




288 


. 9.0 


10.53 


290 


9?^ 


10.61 


51-53 


mo< 


295 


9.7 


.10.76 


302 


10.2 


10>81 


54-56 


mO' 


218 


9.7 


10.15 


213 


9.9 


11.07 


57-59 


mo< 


35 


8.8 


8-. 38 


36 


11.5 


10.35 


Boys 


• 


631 


9.6 


10.62 


633 


10.5 


10.89 


Girls 




555 ' 


9.1 


10.39 


559 


10.1 


10.50 


Test a1 




1 186 


9.4 


10.51 


1192 ^ 


10.3 


10.70 


ear 2 
















51-53 


roo< 


66 


11.8 


10.30 


67 


13.9 


11.34 


54-56 


mo- 


194 


12.7 


10.62 


192 


12.5 


10.31 


57-59 


no • f 


197 


12.4 • 


11.45 


W5 


11.2 


11.59 


60-62 


mo • 


232 


12.1 


10.87 


232 


-il..7 


11.24 


63-65 


rao» ■ 


137 

• 


11.5 


11.81 


134 


11.4 • 


11.37 


66-69 


QO • 


10 


• 7.8 


•12.74 


10 


7.7 


13.32 


Boys 




429 


11.7 


- -11.38 


427 


11.7 


11.08 


Girls 




407 


12.5 


10.73 


403 


11.9 


11.28 


Total 




836 


12.1 


11.07 


830 


11.8 


11.17 



^In seconds* 
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Table 5 



Mean Response Decrement^ by Sex and Age 
tn Tear 1 and. Year 2 





N 


Nonsoclal 
Mean* 


SD 

*i 


N 


Social 
Mean 


SD 


Year 1 














A2'-*44 zno • 


92 


2.3 


6.76 


90 . 


7.8 


7.94 


AS'— A 7 tnrs ^ 


275 


* 3 9 


6 66 


274 


7.7* 


8.30 


£»o*oU no* 


2(1 


3 .o 


0 .0/ 




7 Q 

7.9 


8 19 


51-53 mo. 

J A J ^ 4UW * 


294 


3.2 


7.26 


299 


( 7.1 


9.43 


54-56 igo. 


223 


3.2 


6.85 


225 


7.1 


7.45 


57-59 mo'. 


46 


2.5 


6.00 


44 


5.6 


7.10 


Boys 


651 


3.1 


7.13 


651 


7.4 


8.39 


Girls 


556 


3.8 


^.58 


559 


7.4 


.8.32 


Total \' 


1207 


3.4 


6:83 


1210 


7.4 


8.36 








/s. 








Year 2 






• 


• 


• 


• 


5I763 mo. 


72 


3.3 


7.94 


72 


7.2 


7.62 


s/-56 mo. 


197 




7.75 


188 


7.8 


8^31 


5f-59 mo. 


197 


. 2.0 


7.64 


196 


9.1 


8.96 


60*^62 mo-. 


237 


1.9 


8.34, 


227 


8.9 


9.11 


63-65 mo. 


147 


1.5 


7.71 


141 


8.9 


9.66 


66-69 mo* 


13 


-1.7 


6.82 


13. 


7.4 


7.58 


Boys 


4A9 


1.9 


7.73 • 


438 


7.9 


8.90 


Girls 


4U 


r.8 


8.07 


399 


9.2 


8.76 


Total 


863 


1.9 


7.89 


837 


8.5 


8.86 



*ln seconds « 
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These d^ta are based on the Lotal sample tested in Year 1 and the 
total sample tested in Year 2 and are thus overlapping, not identical, 
samples. In an age x sex x SES analysis of variance on the longitudinal 

sample (those children tested in both Year 1 and. Year 2) separately by 

• * 

year, age differences (using a median age split) were not significant 

for the non3ocial series for a*ny measure. For the social series, age 

Vaa marginally significant (F " 4.61, df, • 1/664, £<.04) for recovery 

scores in Year 2, with older S^s looking less. 

A repeated-measures ANOVA (age x sex x SES) was also performed on 

the longitudinal sample using scores /or mean initial viewing time (trials 1 

through 6, series combined), recovery,' and decrement, scores for each 

series separately. The odly variable to reach statistical significance 

was SES (indexed by mother* s education: below 10th grade, 10th»12th 

grade, abpve 12th grade) for recovery scores on the nonsocial series ^ 

(F - 3.58, df « 2/559, £<.03), with recovery scores increasing with SES 

levels The repeated«*measures ANOVA did demonstrate significant increases 

in scores from Year I Co Year 2. For fhe non&ocial series the Recovery 

score showed a highly significant year effect' (F » Z4ti7, jdf « 1/563, 

£ <.001). For Che social ^series, significant year effects were obt&lne<l 

for both recovery (JF • 6.96, df.* 1/565, £<.01) and response decrement * 

scores « 9»34,,dhr « l/55i, £<.004). For the series combined, mean 

initial viewing time also was significant (F » 6.56, df^ « 1/592, £:^..01). 

No significant sex differences were obtained^ 

Relationship with Othier Neasurey 

Correlations* with other measures in the study were low. The range of 

• ' * ' ' » 

*Iheae correlations are based on data fxixa. longitudinal siiijects only. 
Q tk>rrelatlons .for the total Year 1 sample were' essentially identical. 
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correlations for mean initial viewing time (which was the score used in 
structural analyses) in fear 1 was «00 to .24, with highest correlatipos 
with the Peabody Picture Vocabulary Test, Form B (£ « .24), and the Hatching 
Familiar Figures Test, errors (r; ^ .20); in Year 2 correlations ranged from 
*00 to «12. Mean initial viewing time defined task*-specif ic factors wifen 
factor analyses were performed on Year 1 data both for the total sample^ 
and for longitudinal subjects only. Factor analyses of the Year 2 Icmgir 
tudinal sample data showed fixation to load highly on a factor defined by 

itself and rating of the child's cooperation in the Hess and Shlpman Eight- 

•» 

Block Sorting Task (l3-f actor Varimajc solution; see Shlpman, 1971 and 19 "^2, 

t 

for detailed discussion o/ these 'structural analyses). As suggested by 
Shlpman (1972) this may indicate the generalization of personal-social 
behaviors (cont roj^ Irng mechanisios* compliance, desire to plcas^) across 
tasks. However, the lack of 'correlation with other measures and the low 
correlations across subscores wlt[hin the task ma&e the findings difficult 
to Interpret. ^ . . 

Summary 

In spite of field operntiion difficulties, results obtained for the 

*■ »■ * 

Fixation Task are consistent' with previous research findings. There was 

# 

response decrement over repeated stimuli and recovery with a changed 
stimulus, and these appeared to be influenced by SES, measured b^ amount 
of mothers^ formal educatlon» However, the low correlations across 
stimuli, among subscores. and with other measures provide little undet- 
standing of these' data at this time. 

As measured by the Year 1-2 test battery, attention does not appear 
to be directly related Co cognitive ability in this population at this 

ERLC 
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age* It Is plausible that attention « as assessed here, is more a motlva^ 
tloaal construct within the domain of personality. Although Lewis and 
hi5t associates (Lewis, 1971; Lewis et al., 1970) found attention to be an 
index of^early cognitive functioning, atcentlonal variables arc assong those 
in this study that cut across relatively arbitrary distinctions betw.een 
cognitive and pcrsonal-social functioning and may be "non-cognitively" 
« determined. by the child*8 intentions and desires. Shipman (1972) also 
suggests that differences in viewing time tnay reflect differences in the 
desire to follow instructions and please the exatniner. Since the child 
is explicitly irfstructed to look, his behavior may be controlled as much 
by the instructional set as by rate of information processing. As mentioned 
earlier, mean initial viewing time did load on a factor defined primarily 
by the child's cooperation during the Eight-Block Sorti»ig Task* 

These are only tentative conclusions based on less^-than-ideal testing 
ccKiditipns, including equipment failures, competing stimuli, differential 
lighting conditions, the child's fear of the. dark, and problems of compliance 
to social expectations. Future analyses will reveal the extent to which 
performance on this task during thl^ age period is predictive of other 
indices of cognitive, affective, and social functioning in subsequent years. 
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Form Reproduction 

The Fonq Reproduction task was included In the Longitudinal Study test 
battery to 1) examine visual-motor performance over time; 2) study processes 
associated with visual analysis and synthesis and visual-motor integration; 
and 3) examine its predictive validity for later academicV skill behaviors, 
e.g^, writing. 

^ Maccoby (1968) has suggested that ''he processes involved in copying 

forms are perceptual, conceptual, discriminatory, and motor in nature and 

that the^^ilicy is **a very slowly acquired skill, and ... there is a highly 

predictable order in which forms become reproducible [p* 163] "^^s^ 
« 

ordv is based oh a devfelojJmental progression from holistic perceptions 

and reproductive attempts^to (1) fractionation of stimulus elements, (2) main- 

tenance of constancy of part-whole relations, and (3) conceptual organization 

of these into functional relationships. • 

J 

The relationship between age and success in form reproduction has been 

« 

reported In several studies (Beery, 1967a, 1967b; Birch & Lefford, 1967; 

4 

Gordon i Hyman, 1970). Typically, higher scores are earned by older £8, 
with older ^s being more competent in copying comple^ forms. 

Sex differences in ability to reproduce forms were reported by Denton 
(1968) with kindergarten-aged females performing better than males. No sex 
differences, however, were reported ))y. Connor (1967) for second grade Su on 
the ^ender-Gestalt or by Pascale (1970) using the Developmental Teat pf 
Visual Motor Integration (VMI) with kindisrgarten S^s (mean age of . 60.1 months). 

Much research on vlsual^motor skill has emphasized its relation to 
academic achievement and learning difficulties. Owen, Adams, Forrest, Stolz 
md Fisher (1971) foun^ poorer performance on the Bender-Gestalt for Ss with 
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learning disabilities compared with non-impaired controls. Brrwn (19 70), 
Connor (1967), Lackmann (1960) , Nielson and Ringe (1969), and O^Donneil and 
Eisenson (1969) reported poorer performance on tests of visual-motor ability 
for Ss diagnosed as having reading difficulties in comparison with Ss not 
having dif f icult?ies. Beery {1967a), Wechsler (1967), and Egeland, DlNello 
and Carr (1970) reported that scores on visual-motor tasks correl3ted with 
MA, CA, IQ and various language and achievement skills. 

Several studies have demonstrated the effectiveness of visual and motor 
skill experij^nce and training in improving visual-motor performance* Campbell 
(1971), Lipton (1969), Maccoby (1968) and Pascale (1970> reported^ that 
Ss' performance on tests of perception, drawing, writing and reading improved 
after participation in programs emphasizing perceptual, visual discrimina- 
tion, motor coordination, and visual-motor integration skills. Roberts 

(1970) reported that S^s who had attended kindergarten performed better on 

i 

tests of intersensory integrative functioning (in first grade) when compared 
with a group not having had kindergarten experience. 

In summary* successful^reproduction of geometric forms is a complex 
.process involving the development, integratidn and coordination of several 
. sense modalities. The studies reported -above indicate that for preschool 
and primary grade S^s it Is positively correlated with age, scholastic 

achievement, and intelligence test scores and is related to experiential 

r 

factors. * * 

Task Description and Adminifetrg^tion ^ ■ ^' 

F6rm Reproduction in Year 1 data collection consisted of six geometric 

^forros^ Four of these ^tems were included in the Preschool Inventory which/ 
* 

was adnlnlstered as part of the overall test battery — vertical line, 
circle, square and triangle. The oblique cioss ani right oblique line items 
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were added from the VMI (Beery, 1967a), For Year 2 data collect ion» Form 
Reproduction consisted of nine forms, the above six forms plus the inverted 
T, thrae vertical lines and the adjoining square and circle from the WPPSI. 
The Lester asked the child to copy the four Preschool Inventory forms during 

administration of this test* Upon completion the child was asked to copy 
the remaining forms on a supplemental sheet. It should be noted that the 
first four items are included in the VMI, although their ordering is some- 
what different. Test materials consist of the two answer sheets and a 
kindergarten pencil for copying. 

Administering the Form Reproduction task is fairly simple. For the 
items Included in the Preschool Inventory, testers must be sure to insert a 
sheet of black construction paper under the sheet presented to S to prevent 
him from copying the forms printed on the reverse side. For all items, 
testers must be sure the pages are presented to the child in the proper 
orientation. Standard encouragement probes are used for refusals and "Mon't 
knows, Only one trial is allowed for -ach item unless the child spon- 
taneously^ rejects his figure and draws another; erasures are permitted but 
only at the child's instigation. Drawings should be carefully numbered In 
case the child does not draw in the areas indicated. 

Scoring 

The circle, square, inverted T, and parallel lines were scored 0, 1, 2 

and the square and circle 0, 1, 2, 3 using Wechsler*s (1967) criteria; the 

remaining forms were scored 0, \ using Beery 's (1967a) criteria. Total scores 

were obtained by summing across Items for a maximum total score of 8 for 
s 

Year 1 and 15 for Year 2. All tests were double-scored at the ETS Princeton 
office and checked by senior research staff who resolved any scoring dis- 
crepancies. Inter-scorer agreement was high. 
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Score Properties 

Tabic* 1 pr;/sents inter*ltea and total score correlations for the three- 
site longilr.udinal sample <Ss tested in both years).* Inter-item correlations 
were lo. for both years* data. The highest relationship in both years was 
between the square' and the triangle (.39 in Year 1 and .49 in Year 2), which 
both require the integration of vertical and horizontal elements for success* 
ful reproduction.' Item correlations with total score we^e moderate in 
both years. (These item-scale correlations are part-whole correlations 
and haVe not been corrected for overlap.) The rank ordering of correlations 
between items included in both years* testing was only moderate (rho * .A2). 
Reliability (coefficient alpha) for total score in Year 1 was .61* and .i\ 
in Year 2. Although these values are lower than those reported by Beery 
(1967a) and Wechsler ''^ ^67) , - this test was also shorter than the VMI and 
WPPSI. The correlation between total score for both years was .52; the 
correlation based Ot^ identical Items only was .49. 

« 

Sample Performance 

Mean total scores are reported in Tables 2 and 3 by sex anci three-month 
age intervals for Year 1 and Year 2 data. An Increase In total score with 
age is evident In both years. Also, in Year 1 increased variability was 
associated wir,h higher scores. In Year 2, the variances were generally higher- 
than in. Year 1 which may have been due to the increase In the length of 
the test and a wider range of possible scores. 

For longitudinal Ss (i.e., those tested in both years) analysis of 
vari ice for age was performed for each year separately us^ng a median-split. 
There was a highly significant difference both in Year 1 (£» 66,72, df • 1/1109, ^ 



*The supplemental items were not administered to the Lee County sample in 
Year 2. * 
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Table 2 

Mean Total Score* l>y Age and Sex for Yt^r 1 (four-site sa]iq>le} 



Croup N Mean SD 



42-44 no. 


88 


1.49 


1.24 


45-47 mo. 


318 


1.65 


1.34 


48-50 mo. 


. 346 


1.82 


1.41 


51-53 mo. 


384 


2.40 


1.65 


54-56 mo. 


271 


2.53 


1.72 


57-59 mo. 


61 


2.84 


. 1.88 


Boys 


783 


1.93 


. 1.56 


Girls 


685 


2.27 


1.59 


Total 


1468 V 


2.09 


1.58 



*range =0-8.' 



Table 3 

Mean Total Score* by Age and Sex for Year 2 (three-^site sample) 
Group N Mean SD 



51-53 mo. 


73 


4.10 


2.55 


54-56 mo. 


210 


4.41 


2.45 


57-59 mo. 


207 


4.61 


2.73 


60-62 mo. 


239 


5.26 


2.79 


63-65 mo. 


141 


5.98 


2.78 


66-69 mo. 


. 9 


6.33 


2.60 


Boys 


460 


4.54 


2.71 


Girls 


419 


5.36 ». 


2.70 


Total 


879 


4.93 


2.74 



*range " 0-15. 
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/ 

£<.001) and in Year 2 « 27,43, df - 1/714, £<.00l) favoring the older 
group. 

Repeated-measures analysis of variance (sex x age x SES) wa^ performed 
for the longitudinal sample using scores based on common items only. This 
analysis indicated a highly significant sex difference (F » 19,03, df • 1/689, 
£<:.001) with girls obtslning higher scores. This analysis also indicated 
a significant age effect across years (F - AA4.20', df * 1/693, £<. .001) 
favoring the older group. SBS differences were examined using a three-way 
split for mother* s education — above 12 years, 10-12 years, below 10 years. 
A highly Significant difference overall wtas found *(F » df « 2/689, 

£^,001), with t!ean scores increasing as mother^ s education increased. 

Analysis of variance was also performed using the total ^core from the 

Year 2 administration of the test. Again, significant sex differences 

(F » 12.66, df « 1/714, £<.001) and SES differences were obtained (F • 38.91, 

df ■ 2/714, £<.001), with girls and children whose mothers had attended 

school longer obtaining higher scores. 

Maccoby (1968) has suggested that successful performance in reproducing 

« 

forms depends on an interaction between age and stimulus complexity C^tg., 
single strokes, lines involving directionality, forms involving integration of 
parts). Beery (19j57a) has constructed the VMI in an age-sequential pattern 
in which stimuli progress from single, elementary shapes to complex inte- 
grated forms. Inspection of percent passing the Form Reproduction items 
indicated performance increased for common items during this age period and 
the vertical line and circle were the easiest for this sample in both years. 
Data for percent of Ss receiving full and partial credft for each item are 
presented in Table 4. In Year 1 ordering of forms from least to most diffi- 
cult for this sample would be: vertical line, circle, right oblique line, 
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square, cross and triangle. For Year 2, the ordering vould be: vertical 

line, circle^ Inverted three vertical lines » right oblique line» square, 

triangle, circle and square, and cross* The most difficult items were those 

requiring complex integration of elements and differentiation of part-^/hole 

relationships* ^ 

. Table 4 

Percent of Subjects Receiving Full and Partial Credit 
for Form Reproduction Items 



Item 




Year 1 (N - 


■ U70) 


Year 2 (N - 905) 


Vertical Line 




69.05 




85.88 


Circle 




60.27 




77.28 


Square 




13.75 




29.84 


Triangle 




7.07 




25.98 


RlghC Oblique Line 




30.54 




40.23 


Cross 




11.83 




17.38 ' 


Inverted T 




* 




65.78 


Three Vertical Lines 




* 


• 


41.65 


Square and Circle 




* 




21.58 


*Item not administered 


Year 1.^ 








Relationship with Other 


Measures 




i 


i 


Factor analyses of 


child test 


data for Years 


1 and 2 


indicated that 



the Form Reproduction score had high loadings on a "g" or ^enefal* information- 
processing skills f ic^tor ( see Shipman, 1971, 1972 for a detailed description 

of these analyse?). This factor was defined by scores from verbal^ general 

♦ 

information, classification, and discrimination measures* 

Correlations among Form Reproduction and purported measures of achieve*^ 

rocnt and language skills (Preschool Inventory, Peabody Picture Vocal^ulary 

Test receptive and productive vocabulary), form discrimihatlon (Johns 
Mopkins Perceptual Test, Matching Familiar Figures), form «inalysl8 (Preschool 



Embedded Figures Test^ WPPSI Picture Completion)'' and eye-*hand coordination 
(Seguin Form Board) are reported in Table S. Moderate correlations between 
Form Reproduction scores and these variables are apparent. Although analytic 
perception did not emerge at> a separate factor, there were moderate correla- 
tions between Form Reprodyction and purported analytic perceptlc^n measures 
(e.g.» Johns Hopkins Perceptual Test, Preschool Embeddt^d Figures). The 
loadings for Form Reproduction on the *^g** factor and its relationship with 
other measures indicate that compreherfsion and verbal skills in addition to 
perceptual-motor coordination contributed to this score. 



Table 5 

Inter-Correlatlons Among Form Reproduction and Selected Scores 
for Years 1 and 2 for the Three-Site Longitudinal Sample 







1 


2 


3 


4 


5 


6 


^ _ 

7 


Form Reproduction , 


1 




.54 


.46 


.41 


.39 


-.46 


.40 


Preschool Inventory 


2 


.51 




.66 


.63 


.48 


-.54 


.36 


PPVT A 


3 


.40 


.58 




.73 


.37 


-.50 


.29 


PPVT B 


4 


.33 


.50 


.69 




.33 


-.50 


.27 


Johns Hopkins 


5 


.32 


.32 


.32 


.25 




-.42 


.31 


MFF (errors) 


6 


(-.29 


-.42 


-.43.. 


-.32 


-.43 




-.30 


PEFT 


7 


.32 


.32 


.31 


.13 


.25 . 


-.23 




^Picture Completion 


6 


.45 


.59 


.56 


.56 


.30 


-.40 


.29 



Note. --Values to the right of the diagonaf^re for Year C ■ 719-796). 
Values to the left of the diagonal are for Year 1 (N • 433-781). 
All correlations are significant beyond the .001 level of confidence 
(r.OOl • .148 for N * 500). 

*;:incc thii! tad; ra: adrinictercd in Year 1 only, correlations arc zazed on 
,^^4ta for the total Year 1 sample (N « 942-1386) . 
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StflBmary 

Several aspects of the Year 1 and 2 data support the une of this measure, 
of form reproduction to tap an ability related to young children's cognitive 
development^* .Despite restricted ranged, performance* increased with age and 
varied as a function of the complexity of the stimulus items. SES differences 

m 

were consistent with previous research in similar aged samples and indicate 
that experiential factors contribute to this dif ference. Sex differences 
favoring females, although statistically significant, in absolute terms 
were small. 

The relationships among form reproduction scores and achievetzkent measures, 
althoxigh moderate, were in the expected direction and consistent with past 
research. Form reproduction loaded onto a general "Information-processing" 
factor with cognitive, perceptual and language variables, indicating other 
variables associated with performance ^jn this task. The reliability coeffi- 
clents obtained indicated moderate Intra-individual consistency in perform- 
ance; stability of performance across years was moderately high for this age 
sample* Future analyses will focus on the sequential clevelopment of form 
reproduction skill, examining the pattern of correlates with academic and 
other cognitive-perceptual skills within and across age periods and its 
relationship' to experiential variables in the home and school. 
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Johns Hopkins Perceptual Test 

Purpose 

The Johns Hopkins Perceptual Test was developed in 1966 by L. A. 
Roi^cnberg, A. M. Rosenberg, and M. Strx)uct as a brief fneasure of intelli- 
gence in young children. It was. recognized that available measures of 
intellectual function had serious limitations with children who had . 
functional or organically determined speech defectdf, limited verbal and 
experiential repertoires, or motor handicaps, as well as with very young 
or retarded children. The'aim, therefore* was to develop a diagnostic^ 
instrument for the evaluation of such children. In preliminary work 
with this test- us ing^^^^O- Children ranging f rom ^ Co 6 years of age, 
Rosenberg (1966) obtained correlations of .62 and .A5 with the Peabody 
Picture Vocabulary Test for middle-class and lower-class' children, 

4 * 

f 

respectively^ and correlations of .80 and .66 with the Columbia Mental 
Maturity scale. The perceptual nature of the task, however, was a major 
factor in Its inclusion in the Longitudinal Study battery. 

A number of studies with preschool children have indicated that they 
can discriminate forms (Brown h Goldstein, 1967; Gaines, 1969; Mohlwill 
& Wiener^ 196A) , with the number of errors decreasing as age increaseB 

(Cronin, 1967; Robinson & Higgins, 1967). Taylor and Wales (1970) 
dellnested three stages in form discrimination among their sample of 47 
three- and four-year-olds using' a match-to-standard task^ first, a period . 
characterized by a higb number of errors, with responses made largely in 
terms of positional effect (i.e., proximity of a comparison figure to the 
standard); second, a period of multiple responses, with ch6ices made on the 
basis of similarity to the stimulus figure but without sufficient 
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dlf ferenwlatJon to produce the correct match; and third, a correct and 

unique choice made. 

Much research has focused on the exact, nature of the dlscrlmlnat loa 

to be made, with variations among forms occurring in overall shape 

■» • . • 

. (configuration, number of sides), orieittatlon (up-down, right-left rever- 

sals), and detail (opep or closed lines, linear or curvilinea/) . Special 
emphasis 's glvjn those discriminations which appear to be important in 
the developmeift of reading skills. Rudel and Teuber (1963) and Ent^rline 
(1970) both found left-right reversals to be more difficult than up-down 
ones. Gibson, Gibson, Pick and Osser (1962) used twelve letter-like fJrms 
and various transformations of them as comparisons. Children of ages 4 to 8 
were to select all t\\e ones like the standard from a row of thirteen alter- 
natives/ and errors were classified according to the type of transformation 
erroneously identified with the standard. Most difficult, for younger as 
well as older S^s, was the "perspective" transf ormatioa (e.g., a 45 degree' 
^larft of the figure); easiest to discriminate wei'e ''topological" changes 

9 

(e.g.t a broken or closed line). Even the youngest children, though, made 
very few errors of omission — that is, failed' to select the true match. . In a 
study with 36 nursery school children, aget> -J-J to 5-1, Braine (1965) found 
the effect of orientation on form recognition to change with' age. He 
interpreted this as a change in the part used by the child as the starting 
point for scanning, the younger cliildren looking first at a "focal point" 

of the figure and the older children looking first at the top of the figure, 

* 

•Attenfciop has also been focused on methodology, ^ronin (1967) 
presented mirror.- image triangles to kindergarteners and first-graders using 
three different formats: ^ 1) a, dyad, in which S^s were asked to make a 
Judgmenc of "same" or "different:** 2) oddity problem, in which Ss were 
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asked "which one is different" out of three figures; 3) match-to-standard, 
in which S^s were asked which of two triangles is the same as a third. 
Methods two and three did not differ significantly, while the dyad 
proved to be the most difficult. Furthermore, the only children who 
failed to show improvement during the task were those giv »n the dyad 
without corrective feedback. 

Robinson and Higgins (1967) asked children to judge pairs of triangular 
forms as "same" or "different" and then had them show via gestures in 
what direction the figures pointed. ^ They tound that children could dis- 
criminare the forms although they called them the "same," and concluded 
that inadequacies may be related to testing procedures rather than to 
perceptual lack. Jeffrey (1958) found that 4-year~olds uho learned to 
press buttons oriented in the same direction as stick figures were sub- 
sequently able to label the figures more successfully. 

Ricciuti (1963) conducted a study to determine what stimulus components 
the child considers when making a similarity judgment. He presented his 
subjects, ages 2-11 to 8-3, with four geometric figu^res and a standard 
(no tyo identical) and. asked which one was most like the standard and why. 
Overall, about 20% of the judgments were based on stimulus detail rather 
than on gross form. 

Task Description 

The Johns Hopkin's Perceptual Test requires the child to choose i^orm 

identical to a standard. It consists of 3 practice and 30 test ite^s , ^all 

• involving black geometric figures printed on white cards. There is one 

iTooklet for stimulus cards and one for response cards. 

The child is presented with a stimulus^^^orm^nd asked to point to the 
one Just like it among several alternatives. The alternative figures are 

ERLC 
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all on one card, while each stimulus figure is printed separately. The 
pages of the stimulus booklet are thus turned after each item, and the 
pages of the response booklet are turned after each alternative figure 
on the page has been presented once as the stimulus. 

Item difficulty is varied by differences in numbei: of angles in the 
figure and in number of alternatives given the child (either 2, 3, pr 5). 
In any given set of alternative figures, overall form remains conjBtant; 
differences may occur in size, orientation, and/or degree of angularity. 

The task is not difficult to administer -and takes about/10 minutes 
with three- to five-year-old children. Pointing to each alternative when 
introducing a new response card, _E included special instructions ("Look at 
this one, this one, and this one.") to focus Lhe child's attention on ill 
the figures of a given item. This procedure, as well as the inclusion of 
practice items with corrective feedback, was introduced in order to 
increase the likelihood that errors were due to perceptual abilities and 
not to stylistic factors or irrelevant elements in the testing situation,' 
a possibility raised by Robinson and Higgins "(1967). 

Scoring 

Items were scored as correct, incorrect, refused, or indeterminate 
(e.g., multiple answers)* The tiotal score is the number of correct matches 
made (maximum is 30). For the Longitudinal Study two "subset" scores were 
also computed. . Gordon (19.j69) had distinguished between items in which the 
child responds t'o the figure as a whole and makes a "global" comparison, 
and items involving more complex figures in which the child compares them 
in terms of subtle differences in component parts. The former type of 
discrimination was hypothesized to constitute a "form perception" subset 
the test, whereas thj latter type would constitute an "analysis" subset. 
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Gordon distinguished 16 "form perception" and 14 "analysis" items. 

Score Properties 

Item analysis did not support the use of separate perception and 
analysis subscores. Item-inter correlations in general were moderate to </ 
low and were as high across the two item types as they were within each 
type. The confounding of item type with order of presentation (9 of the 
14 "analysis" items were in the second half of the test) and difficulty 
level (all analysis items had the maximum number of alternative responses) 
makes it difficult to tease out process differences among items. Given 
the above, only the total correct score was used. 

Table 1 presents the biserial correlations and percent passing each 
item for Years 1 and 2. For the total sample in Year 1 the alpha coeffi- 
cient of reliability for total score for a N of 1410 was .76; r;-biserials 
ranged from .27 to .72. Reliability coefficients were highly similar 
across groups differentiated by age, sex, and SES. In Year 2, with N = 
1317, coefficient alpha was .73, with _r--biserials between .30 and .62. 

The correlation between Year 1 and Year 2 scores was ♦27. 

Sample Performance 

Tables 2 and 3 present the means, standard deviations, and percentile 
distributions for total score by age and sex for Year 1 and Year 2. . The 
task proved to be of moderate difficulty for jnost of the children in this 
sample, and scores were relatively well distributed throughout the possible 
range. These scores are similar to those obtained by Rosenberg (1972) 
with a sample of mixed SES. (For his subsample of 158 children ages 4-0 
to 4-11, a score of 19 fell at the 50th percentile and a score of 22 to 
24 at the 90th. For 110 children ages 5-0 to 5-5, the 50th percentile 
ERXCore was 21 and the 90th was 25.) 
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Table 1 

Item Data: Percent Passing and Biserial Correlations in Year 1 and Year 2 



Year 1 (N = 1410) Year 2 ( N = 1317) 

Item ' Percent Correct R Biserial Percent Correct R B^iserial 



1 


69.3 


.49 


83.6 




.55 


2 


71.1 


.51 


84.1 




.59 


3 


63.7 


. . 59 


83.1 




.62 


4 


87. 4 


.70 


93.2 




.50 


5 


74.3 


.58 


87.0 - 




.59 




65.1 


.64 


77.4 




.59 


7 


J6.2 


.48 


,. " 77.7 




.42 


8 


72.6 


.57 


78.8 




.50 


9 


90.0 


•72 


94.4 , 




.57 


10 


* 66.1 


.57 


79.2 




.59 


11 


59. 3 


.49 


76.2 




.52 


12' 


45.6 


.44 


55.0 




.47 


13 


34.2 


,.35" 


41.6 




.46 


14 


49.9 


.37 


54.5 




.46 


15 


86. 5 


.68 


91. 7 




.45 


16 


43 . 5 


.47 


49.3 




.47 


17 


55.6 


.46 


62. 2 




.50 


18 


96.5 


.52 


97.1 




.44 


19 


59.9 


.56 


70.2 




. 60 


20 


49.6 V 


.49 


63.2 




.49 


21 


39.9 


.31 


51.7 




.37 


22 


53.6 


.49 


57.9 




.50 


23 


54.3 


•58 


60.7^ 




.58 


24 


51.7 


.41 


53.7 




.39 


25 


31.5 


.36 


38.6 




.39 


26 


29.9 


.55 


44.8 




.45 


27 


33.3 


.27 


33.7 




.30 


28 ' 


23.0 


.35 


28.8 




.33 


29 


32.6 


.29 


32.6 




.32 




26.5 


.30 


27.3 . 




.32 



f 
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. Table 2 

Distributions of Total Score* by Age and Sex, Year 1 





Group 


N 


Mean 


SD 


10 


25 


Percentiles 

50 75 


90 



42-44 


mo . 


80 


16 


:5 


5 


.23 


9 


.5 


12, 


.8 


16.7 


20 


.2 


23. 


,0 


45-47 


mo . 


295 


^15 


A 


4 


. 82 


8, 


.9 


12, 


.6 


15, 


.8 ■ 


19 


.4 


22. 


0 


48-50 


mo . 


■ 328 


16, 


.2 


4, 


. 80 


10 


.0 


13. 


, 1 


16, 


.1 


19 


.4 


22. 


3 


51-53 


mo . 


379 


17 


.k 


4, 


.60 


11 


.6 


15. 


, 1 


17, 


.8 


21 


.4 


24. 


1 


54-56 


mo . 


270 


17, 


.7 


4, 


.84 


11 , 


.0 


14, 


,3 


17, 


.6 


21 


.3 


23. 


8 


57-59 


mo . 


59 0 


18, 


■0 


4, 


.55 


11, 


.8 


14. 


, 2 


18. 


,4 ■ 


21 


.2 


23. 


5 


Boys 




746 


16, 


.7 


4, 


.86 


10, 


.1 


13. 


,6 


16, 


.7 


20 


. 2 


23. 


0 


Girls 




665 


17. 


,1 


4 , 


.86. 


10. 


,5 


13. 


8 


17, 


.2 


20 


.9 


23. 


4 


Total 




1411 


16. 


,9 


4. 


,86 


„ 10 , 


.2 


13. 


J 


16. 


,9 


20 


.■5 


23. 


2 



*Range = 0-30. 

Table 3 ^ 
Distributions of Total Score* by Age and Sex, Year. 2 



Group 




N 


"Mean 


SD 


10 


25 


Percentiles 
50 


75 


90 


51-53 


mo . 


81 


18.7 


4.21 


12.8 


15.9 


18.8 


21.2 


24.1 


54-56 


mo . 


311 


18.7 


4.29 


13.0 


15.6 


18.9 


21.8 


24.5 


57-59 


mo . 


'309 


19.0 


4.54 


13.0 


15.8 


19.-^ 


22.0 


24.8 


60-62 


mo . 


352 


19.4 


4.34 


13.6 


16.3 


19.8 


22.6- 


24.9 


63-65 


mo . 


246 


20 .4 


4.25 


15.0 


18.0 


20.8 


23. K 


25.4 


66-69 


mo . 


16 


20.8 


4.02 


14.8 


19.5 


20.5 


23.5 


26.9 


Boys 




698 


> 

19.1 


4.50 


12.8 


16.0 


19.5 


22.3 


24.9 


Girls 




617 


19.5 


4.24 


14.0 


16.5 


19.7 


22.4 


24.9 


Total 




1315 


19.3 


4.38 


13.4 


16.3 


19.6 


22.3 


24.9 

{ 



*Range = 0-30 • 
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Analyses of variance were performed on the longitudinal sample; 
that is, the children tested in both Year 1 and Year 2, In a repeated- 
measures AKOVA SES'^ was a significant variable = 63.98, df = 2/1045^ 
2^<^,001) when data were summed across years; high SES children obtained 
the highest mean score and low SES children, the lowest. No significant 
sex differences were found. Because children fell in different age 
categories in the two years another analysis of variance was performed 
for each year separately. Using a median age split, there was a signifi- 
. cant age difference in both Year 1 (F = 52.79, df^ = 1/1070, ^<*001) and 
in Year 2 ( F = 17.47, df - 1/1129, £^.001) in favor of the older children. 
The repeated-measures ANOVA also showed a significant increase in scores 
from Year 1 to Year 2 (F = 245.97, df^ = 1/1049, £<:.001). 

Relations hip with Other Measures 

' ' ■ « ... 

Factor analyses of the Year 1 and' Year 2 child test* data did not yield 

any clusterings of perceptual tasks. Rather, the Johns Hopkins Perceptual * 
Test had its highest loading on the first factor, best defined as general 
cognitive skills or "gj^ (See Shipman, 1971, 1972,^ for a further descrip- 
tion of these analyses.) 

Correlations of the Johns Hopkins Perceptua/ Task were moderate to high 
with measures . tapping boch general mental ability and perceptual discrimi- 
nation. In Year 1 (using the total Year 1 sample)*^ it correlated .39 with 
the Preschool Inventory, .35 with Peabody B (pro'ductive language), and .33 
with Peabody A (receptive language), all of v^hich tap general , information 
and verbal skills; and -.52 with errors on the Matching Familiar Figures 

^Mother's education was the index of SES: below 10th grade; grades 10t12; 
above 12th grade. 

^^Correlations for the three-site longitudinal sample were lower by .01 to .10 
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Test and -.41 with quickest time to correct solution on the Seguin Form 
Board Test. Other high correlations were .43 with ETS Story ^Sequence and 
.41 with Sigel Grouping Responses, both of which had high loadings on the 
t^erieral ability factor and also contain perceptual elements. 

Year 2 correlations (using the three-site longitudinal sample) showed 
a similar pattern, the higher relationships occurring with general ability 
and perceptual measures. Correlations were .48 with the Preschool -Inventory; 
-.42 with errors on the Matching Familiar Figures test; .42 with TAMA, 
a measure of general knowledge; .40 with ETS Matched Pictures, tapping 
language skills using a picture-choice format; .39 with Form Reproduction; 
.37 with Peabody A; -.36 with quickest time to correct . solution on the 
Seguin Form Board Test; and .33 with Peabody B. . 

Summary ^ ^ 

The Johns Hopkins Perceptual Test was found to relate to other measures 
of general ability as its developers intended, and also to *tasks with a high 
perceptual component. SES and age were .significant variables in 'ioth- study 
years, and there was ^Iso. a significant increase in performance grou Year 1 
to Year 2. The SES finding indicates that experiential factors continued 
to influence results on this measure, which had a minimal verbal element 
and therefore was,, hypothesized to be less^ susceptible to SES« 

Future investigation will be directed to performance on this task 
as it relates to bel^avior on perceptual and other measures included in 
subsequent years ol the study. Particular attention will be paid to those, 
tasks requiring integration of perceptual processes with implicativ ns for 
successful school performance • 
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Massad Mimicry Test I and II 

Background 

It has been hypothesized that children initially learn language 
through imitation. Research- by Slobin and Welsli (1967), Keeney (1969), 
and Fraser, Bellugi and Brown (1963) indicates that children's linguistic 
competence may be assessed through controlled," elicited imitation and that 
the ability to imitate may be separate from understanding or producing 
language . 

Fraser, Bellugi and Brown (1963) , Studying imitation and recall in 
white 3-year-olds, found better repetition of an utterance than identifi- 
cation of the picture belonging to it, and better identification than giving 
the pictures sentence names. The authors claim that these experimental results 
indicate that imitation is a perceptual-motor skill that is dissociated from 
comprehension and that acquisition of structures occurs sequentiially from 
imitation to comprehension and finally to production of these structures. 
The possibility also exists, hcwever, that repetition is dependent on compre- 
hension rather than the reverse, and that imitation is not merely a perceptual- 
motor skill.. 

Analyzing language samples obtained from young children, Ervin-Tripp 
(1964) found that depending on the situational variables and the structure 
and length of the utterance, imitation of utterances may be simply a perceptual- 
motor skill or a process involving comprehension. Menyuk (19 71) suggests that 
the child may merely imitate the phonetic string he hears or may regenerate 
the sentence by using structures in his own grammotical system. She questions 
whether it is necessary for the child, in the acquisition of grammatical 
structures, to go through the process of (uncomprehending) phonetic imitation 
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first. Imitation has been stressed as a necessary prerequisite for compreT 
hension of the meaningf ulness of the signal and as an indication that the 
signal is indeed comprehended. Although Osser et al. (1969) obtained a 
significant rank order correlation between comprehension errors and critical 
structure errors, Hall and Turner (1971) did not replicate this finding 
and '- laim it merely indicates that poor imitators were also poor comprehenders. 
The important question, though, is whether a child who is imitating a 
specific sentence is also attending to the meaning of it or merely making 
a psychomotor response. It is also entirely possible that the child 
comprehends the meaningf ulness of some utterances before he attempts either 
to imitate or to produce them. Menyuk (1971) asserts that the facts are 
as yet unavailable. It is hoped that the present study will be able to 
look at the rate of development of imitation skills compared to comprehen- 
sion skills. 

An added difficulty in the assessment of these processes is the com- 
parison of groups who use standard English with others who use non-standard 
English. Baratz (19^69) studied imitation skills in urban lower-class black 
and suburban lower-middle-elass white third and fifth graders, asking them ^ 
to repeat 15 sentences in standard English and 15 sentences in blacK dialect 
English. White Ss imitated standard English significantly better than black 
S^s , and black S^s imitated black dialect significantly better than white S^s . • 
OssRr, Wang and Zaid (1969) used two psycholinguistic tasks to assess speech 
imitation and speech comprehension abilities in IF lower-class black and 
16 middle-class white kinde"*garten boys. The middle-class S^s had signifi- 
cantly better scores than the lower-class S^s on all indicators for the two 
tasks. The authors suggest that the task was more difficult for the black 
Lower-class Ss who had to recode the test sentences in the imitation task. 



This is in contrast to Fraser, Bellugi and BrdWn (1963) and Lovell and 
Diron (1967) who suggest that in imitating a sentence the child does not 
process it through his own meaning system and that imitation involves 
mechanical rather than constructive processes. Osser et al. (1969) also 
found that for black lower-class S^s , whether comprehension occurs or not , 
the imitation response will Lend to coat»)rm to tne child's own dialect. 
Thus, these findings give evidence that seiiLences are processed through some 
structural and phonological components of the child's linguistic system, and 
suggest that this is a function of class' rather than race (Hall & Turner, 1971) 
.This interpretation is also supported by Menyuk's study of imitation in 
nursery school children (1963). 

In addition, it is not clear what role memory, auditory and articulatory 
skills play in this process. Van Riper (19 72), Menyuk (19 71) and others have 
considered the lack of adequate listening skills to be a primary' factor in 

o 

misarticulation , which would suggest that auditory and articulatory skills 

^ ] 

are highly related. While little research exists linking memory with imitation 

a 

skills, there is evidence (Goetzinger, Dirks & Baer, 1960) that limitations 
on memory may affect imitation. They 'may account for those aspects of an 
utterance to which a child can pay attention and code but not nec^sarily 
t/o those aspects to which he does pay ttention, as represented by the utter- 
ances he produces and the structure to wh:..ch he responds. However, what 
Briere (1967) attributed to memory limitations, Kamil and Rudegeair (1972) 
posit as merely the result of attentional processes or some siitiple form of. 
task learning. 

.Unfortunately, there is a dearth of successful measures in this field. 
Friedlander (1965) atlemptjed to describe the articulatory and intelligibility 
status of 150 disadvantaged preschool children. Using the Temp lin-Dar ley 
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Test of Articulation and an experimental vocabulary test, he found no signifi 
cant differences in intelligibility between black and white subgroups or 
between black and Spanish subgroups. There were, however, statistically 
significant differences between Spanish and white S^s , Further, father's 
occupation and family income were not significantly correlated with children' 
articulation, intelligibility, or verbal ski^.l. The language behavior of 
their parents (on the Templin-Darley Test) and not SES was the significant 
factor in language development of these children. 

In an attemp.t to provide a better measure of imitation and articulation 
in children. Stem (1967) developed the Echoic Response Inventory. She 
hoped to determine if JiSw^dvantaged f our-year-olds would perform better on 
echoed or imitated items when the items were presented in speech character- 
istic of the community in which the . .:ildren were raised. it was found that 
white children did significantly better on the test when the items were 
presented in standard English than when presented in dialecjf. For the 
bla<"k children there was no significant dlfterence, suggesting that they do 
as well with standard English as Lhey do with dialect at Ic^ast in this 

test:* g context. ' * " - 

•I % 

Vask Descriptio n and Administration 

. SiJiilar to the Echoic Response Invent ^ry, the Mas&.ad Mimicry Test is 
an individually administered task for 3 1/2-4 1/2-year-old children. Part L 
evaluates the child's ability to reproduce phonemes' in thirty no^nsense words 
upon hearing each no more than three times from a tape-recorded model'. Simi- 
larly, Part 11 assesses the child's ability to reproduce meaningful words and 
phonemes ar they oci:ur in word phrases and simple sentences. In Year 1, 
Part II -consisted of 13 phrasea and 2 simple sentences. In Year 2, Part II 
consisted of 9 sentences. The test takes approximately 10 minutes to ' * 



administer. The tester uses two tape recorders, one L"or playing the model 
(stimulus) tape, and the other for recording the child during the testing 
session. Both the model utterances and the child's responses are recorded 
on the latter tape. ^ 

Prior to testing, it is » important to establish rapport with the child 
so that he talks comfortably, and understands that he is making a recording 
and must not play with the equipment during the testing session. The test 
is proposed as a game of ''Follow the Leader" in which the model utterance 
is the Leader and is to be followed exactly by the cliild. Preceding the 
bej^inning* of each part of the test there is a warm-up of three sample 
utterances, which are also recorded. Positive reinforcements of the child's 
responses are gi\en only at four designated' times during the actual testing. 
He is encouraged, however, to speak loudly and directly into the microphone* 
To avoid the possibility of the tester's remarks being confused with the 
model tape, only nonverbal communications should be used while it is playing. 
Each test item may be repeated only twice after the child does not respond. 

In order to administer this task, testers must acquire a high JLevel of 
dexterity in using the two tape recorders. They must be able to use bot.i 
simultaneously and be able to rerun words on the model tape with facility and^ 
accuracy. During the testing session the tester must assure a good recording 
by using maximally quiet surroundings and by restricting the child's tactile 
curiosity. Since young children in testing situations tend to speak softly, 
the volume should be adjusted accordingly.- 

Scoring 

All scoring of the finished tapes was done at the ETS Princeton office 
•by staff who had obtained high agre.ement with the test developer in determining 
whether a child correctly matched the sound on the master tape. Part ' I is 
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cojnposed of three primary scores: Initial sounds (possible score, 30), 
Medial sounds (possible score, -28), and Final sounds (possible score, 30). 
Part II provides two scores: Final sounds (possible score: 10 in Year 1, 
9 in Year 2) and Model word or some semblance oT it (possible score: 35 in 

c 

Year 1, 23 in Year 2). The three scores for Part I may be totaled^for a 
score on nonsense words; however, each score in Part II is independent and 
should not be totaled, in addition, the Medial sounds include twelve J.ong 
vowels and thirteen short vowels which may be studied independently. However, 
if a score is given for eaqh of these two types of vcwels , it must be remem- 
bered that the scores are inter-dependent with the score for Medial sounds. 
Copies of the actual Scoring Guides for each year are included in the 
Appendix. 

Scoring may be difficult if the taping is done under adverse conditions, 
i.e., interference from extraneous noise, poorly placed microphone, etc. 

Interscorer Reliabilities " , 

Interscorer reliability in Year 1 was determined for three scorers (A, 
B and C) . Test tape recordings of 300 children were selected randomly, the 
proport ion-if rom each site reflecting the sample size per site. Each tape 
was scored twice by independent^ judges. t 

Table 1 indicates interscorer reliabilities for Part I and its three . 
subsections and the two subsections pf Part II. The reliabilities given in 
the first colujnn are not \djusted for differences in means between judges, 
whereas those in the second Volumn are adjusted. The latter refer to 
interscorer reliabilities adjusted for differences in means that systematic- 
ally vary among judges and should not be considerc^d part of child*-error 

: \ 

variance. The analysis indicates that when adjustments were not made for 
"differences in means of judges, only two scorers in Year 1 tended to show 
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Table 1 
Interscorer Reliabilities 







Part 




Subsection 




Reliability 
Unadjusted Adjusted 


Year 1 : 


Judges A and B 












f I. 


NonTsense^' Words 






289 


7] 








A 


Initial Sounds 


o D n 


.81 


.82 






B. 


Medial Sounds 


291 


.71 


.84 








Final Sounds 




.45 


.77 


T T 


Meanxiigful Words 
in Phrases 


A. 


Final Sound i 


7.73 


.66 


.67 






B, 


Model Word or Some 
Semblance of It 


277 


. 78 


.80 


Year 1: 


Judges A and C 












I. 


Nonsense Words 






137 




.85 






A, 


Initial Sounds 


.137 


.60 


.85 






B. 


Medial Sounds 


139 


r\ -J 

.07 


• 72 






c. 


Final Soutids 


137 


- . 46 


. 74 


II. 


Meaningful Words 
jLu rurases 
















A 


r inaj. oounus 




.54 


.60 






D 

0 


.Model Word or Some 
Semblance of It 


101 


-.04 


.81 


Year 2: 


Judges A and B 










r 


I. 


Nonsense Words 






494 


.75 


.87 






A. 


Initial Sounds 


494 


.83 


.84 






B. 


Medial Sounds 


494 


.18 


.78 






C, 


Final Sounds 


496 


.80 


.83 


11. 


Meaningful Words 
in Phrases 
















A. 


Final Sounds 


382 


.94 


.94. 






B. 


Model Word or Some 
Semblance of It 


180 


.81 


.84' 
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agreement at a significant level for Part I and all subsections. However,'' 
when adjustments were made for differences in means for judges, agreement was 
shown to be at a significant level. Seventy-iJeven percent of all t^ ts in 
the sample studied were scored by that pair o': scorers that tended to show 
agreement -^t a significant level even when scorer variation was accounted 
for. Nevertheless, in analyzi^ng the data appropriate ^rijustments were' tiiade 
for dif f erences^in means for the three judges 

In Year 2, there were two^ judges and they, demonstrated high reliabilities 
for adjusted scores and also for unadjusted scores except on Part IB. Improved 
intersive training resulted in higher inter-rater agreement in Year 2. ^ 

Score Properties • . . 

To identify trends in children's ability to reproduce initial, medial 
and final phonemes, it was necessary to obtain separate scores for each of 
these phoneme positions. In addition to looking at specific phoneme pro- 
duction, children's ability to reproduce a meaningful word or some semblance 
of it was measured since &uch knowledge contributes to the. total picture. of 
language development, particularly in reference to meaningful .communication . 
Thus , the eight scores derived were I. Nonsense Words ! total sounds , 
initial sounds, medial sounds, final sounds ,. Icag vowels and short vowels; 
II. Meaningful Words in Phrases: final sounds, and- mod'el word or some sem- 
blance of j t . 

The three experimentally independent scores were Nonsense Words (total 
sounds) and Meaningfu] Words in Phrases (final sounds, and model word). 
In Year 1 Nonsense Words (total sounds) correlated .56 with Meaningful Words— ~ . 
in Phrases: final sounds, and. 53 with Meaningful Words in Phrases: model 
word or some seniblaxice of it; Meaningful Words inrj?hrases: fiUc."^ sounds, 
and Meaningful Words in Phrases: model word or some semblance of it 



correlated ,47, In Year 2 these scores correlated .38, .62, and .46, 
» ■ * 

respectively, v 

Table 2 reports estimated score eliabilitles in Year 1 and in Year 2. 

♦ 

The data indicate that, for an experimental " measure, a satisfactory degree 
pf internal consistency exists within ?art I and the various subsections. 
Parte ID aBd IE, consisting of 12 and 13 items, respectively, each 
independent of the other but ir^cluded in Part IB, necessarily reflect lower 

reliabili' s than the longer 'subsection to which they belong. The lo\s? — ' 

reliability of Part IIA (final sounds) may also be attributable to the 

fact that it contains only ten items whereas all other subseccions except ID 

and IE, contain no less than twenty-eight. 



Table 2 

Estimated Reliabilities for Internal Consistency* 



Part 






Reliability 
Year 1 Year 2 


I, Nonsense Words 






,91 


.91 




A. 


Initial Sounds 


.75 


.67 




■ B. 


Medial S,ounds 


,76 


.80 ' 




C . . 


Final Sourds 


• 83 


.85 




D. 


Long Vowels 


' .59 


.59 




E. 


Short Vowels 


.61 


, ,76^ 


II. Meaningful Words 
in Phrases 












,A. 


Final Sounds^ 


,63 


.77 




B. 


Mod^l Word or Some 
Semblance, of It 


.90 


• 76 ^ 



*Tht! Kuder-Richardson (Formula 20) 'estimate of reliability. 
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E\'ainining again the three scores of primary importance, their reli- 
abilities in Year 1 and In Year 2 were Nonsense Words (total sounds) .91, 
.91; Meaningful Words in Phrases: final sounds'. 64, .77; Meaningful Words 
•in Phrases; model word or some semblance of it .90, .76. The first two 
scores were used in subsequent structural analyses. The correlation across 
,yea*rs for Nonsense Words Was . 26 and fo". Meaningful Words in Phrases: 
final sounds .21. . ■. " — ~— . 

Sample Performance . , _ ^ • ' . 

Although 80-90% of the sample iittcmpted to respond to eacjr^tem, there 
was a tapering off near the end of the- task (Part IIB , moda/l word or some 
semblance of it) . Nonetheless this subsection had the ^ighpst mean percent 
passing each item (81%) in Year 1, with 50% of ^s passing it in Year 2. In 
Year 1 at le\ist, this may be an indication that meaningful words were easier 
stimuli than nonsense words. Similar findings were reported for the Children's 
Auditory Discrimination Inventory (CADI) also used in this study. Final 
sounds appear to be the hardest. The data on mean percent passing items 
within each subsection are reported in Table' 3 . ^* 

A more, detailed item analysis in Year 1 indicated that the most difficult 
sounds to reproduce were those that may be classified as blends: sc , sn , st, 
th , dl , Iv , ch , rl, ng. For reproduction of both nonsense and meaningful 
words, these sounds cpnsistently had a smalJ^.r proportion passing than any 
other somds . Although the intercorrelations among items, with similar soujjd 
and placement generally were significant at the .01 level, they tended to be 
low.. The data appear to^support the generally held notion that a given sound 
presented in the context of a word, rather than is^^Iated, will be modified 
in* pT eduction by adjoiriing sounds. 



-182- 
Table 

Percent Passing Items 





Part 


Subsection 


iL 


Mean 


Range 


Year 1 














I. 


Nonsense Words 














A". 


Initial 


sounds 


11Ud~1/1 J 


64 .2 


32-85 




B. 


Mediai sounds 


10y7-1199 


72 .8 


33-91 




C. 


Final sounds 


iuyy-1200 


42 .0 


17-74 


• 


Meaningful Words ^ 
in Phrases ^ 














A. 


Final sounds 


1048-1112 


36 . 9 


17-52 




B. 


Model wc 
semblanc 


)rd or 
:e of it 


889-1114 ■ 


80.9 


61-93 


Year 2 














I. 


Nonsense Words 














A. 


Initial 


sounds 


713-753 


73.1 


22-92 




B. 


MediaT , 


ounds 


713-762 


' 73 .0 


32-96 




C. 


Final sounds 


715-762 


49.5 


25-77 


II. 


Meaningful Words 
in Ptirases 














A. 


Fi lal sounds 


519-641 


35.6 


22-55 




B. 


Model word or 
semblance of ic 


354-585 , 


50.2 


21-83 



Language development trends are indicated -by che data reported in T:iMcs 
4 through 12. Examininf^ the total-group ranges in Table 4, it is clear that 

V ^ 

in Year 1 the r^^ge of\scores for Nonsense • Words (Part I) remains fairly 
'constant for four of the five subsections. The range for final sounds is 
smaller than for the others, ^or ..Meaningful Words (Part II), the two sub- 
sections ai'e different from each other, although final sounds in Part II 
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has a similar range to final sounds in Part I. In Year 2, both subsections 

0 

of final sounds again have the sr^^lletL ranges, these data indicate that it 
is the lower range that contributes most to this aberration, and may be due to 
these sections having the smallest number of items. 



-Table 4 
Tot al- Group Ranges 







Part 




Subsection 


No 7" ' 
Items 


N. 


(for 


Range 
adjusted 


. scores) 


Year 1 






















I, 


Nonsense Words 






88 


1098 


-4 


.05 


to 


2. 


49 






A. 


Initial sounds 


30 




-4 


.09 


to 


2. 


58 






B. 


Medial sounds 


28 


1105 


-.46'^ 


-to 


2. 


04 ■ 






C. 


Final sounds 


30 


1100 


-2 


.ii 


to 


2. 


95 






D. . 


Long vowels 


12 


1^01 


-4 


.87 


to 


2. 


20 






E. 


Short vowels 


13 


1.139 


-4 


.45 


to 


2- 


05 


II, 


Meaningful Words 
in Phrases 




















« 




A. 


Final sounds 


10 


1060 


-2 


.00 


to 


2. 


97 






B. 


Model Word or Some 
Semblance of it .35 


954 


-5 


.85 


to 


1.74 


Year 2 






















I, 


Nonsense Words 






88 


709 


-2 


.84" to 


2. 


94 






A- 


Initial sounds 


30 


711 


-2 


.96 


to 


2. 


34 






B. 


Medial sounds 


28 


710 


-3 


.62 


to 


3. 


00 






C. 


Fin^l sounds 


30 


7i:; 


-2 


.38 


to. 


2. 


80 






D. 


Long vowels 


12 


715 


-3 


.36 


to 


2. 


38 ^ 






E. 


Short vowels 




^ 733 


-4 


.40 


to 


2. 


42 


II. 


' Meaningful Words 
in Phrases 
























A, 


Final sounds 


9 ■ 


556 


-1 


.35 


to 


2. 


45 






B. 


Model Word or Some 
Semblance of it 23^ 


7bl 


-2 


/ 

.16 


to 


1. 


92 
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Tables 5 and 6 report the iieans, standard deviations and ranges for 
Nonsense Words (total sounds) and Meaningful Words in Phrases: final sounds 
by three-month age intervals anc by sex. Tables\^ through F in the Appendix 
report these same data for the other subocores- Data from all of these 
tables indicate that for this sample, children's ability to reproduce ^ 
phoneir?& aid meaningful words in phrases increased with age ia Year 1 but 
not in Year 2 . 

A repeated-me~asures~an~a1L7sl"s~o'f"va"^^ SES) performed 

on the longitudinal sample (i.e., those S^s who were tested in both Year 1 
and Year 2) revealed main effects on- Nonsense Words, total sounds when 
scores were combined across ye^^s lor sex (F^ = .6.07, df_ = 1/419, ^<^,02) 
■favoring girls; and for SES, usin^ as an index mother's schooling — below 
10 years, 10 to 12 years, above 12 years— (F = 11.30, d_f = 2/419, £-cC.001), 
. favoring the high SES group- Meaningful Words in Phrases could not be 
used in this analysis since different forms were used in each year. It is 
discussed below in the ANOVAS performed separately by year. 

^ An analysis of variance performed oti the longitudinal sample, separately 

for each year, showed age (using a median age split) to be significant 

for both Meaningful Words, final sounds (F = 7.32, df^ == 1/809, £<:.01) 

and Nonsense Words, total sounds (F^ 18.33, df_ ^ 1/840, £<.001) in Year 1, 

with the older S^s obtaining the higher scores- In Year 2, however, a 

significant age effect was found only for Nonsense Words, total sounds 

( F = 6*44, _df = 1/563, 2.<-02), favoring the younger group. At the present 

time these data^re not interpretable . 

Since Meaningful Words: final sounds could not be used in the repeated- 
measures ANOVA, it was examined separately by year. Age- was significant 
only In Year I, as has been discussed above, and seX; was significant only 

ERIC 



-185- 

In Year 2 (F « 14.68, df = 1/439, £<.001), favoring girls. SES was the 
only variable significant in both years with higher scores obtained by 
children whose mothers had more schooling (F = 48. 3"^, df = 2/809, £-<i.001; 
F = 13.12, df - 2/439, £ <.001). 

Tdblc 5 

Wonsenso Wi)r»ls , im.il Smitids: Means, Standard Deviations 
and Kan>^'e lor Year I and Year 2 by Age and Sex 

Group N Mean SD Range 



Year 1 



A2-AA mo. 


62 


-0. 35 


1.05 


-4.05 


to 


1.58 


45-A7 mo. 


211 


-0.2 3 


1 .09 


-3.97 


to 


2.13 


48-50 mo. 


265 


-0.07 


1.00 


-3.34 


tc 


2.13 


51-53 mo. 


292 


0.14 


0.92 


-2.28 


to 


2.44 


5A«-56 mo. 


222 


0.14 


0.93 


-2.84 


to 


2.49 


5 7-59 mo. 


46 


0. 34 


0.94 


-1.5A 


to 


2 .20 


Boys 


569 


-O.IO 


1.01 


-4.05 


to 


2.49 


Girls 


529 


0.11 


0.98 


-3.97 


to 


2 .44 


Total 


1093 


0.00 


1.00 


-4.05 


to 


2.49 


2ar 2 














51-53 mo. 


52 


0. 18 


0.83 


-1.66 


to 


1.84 


r 

54-56 mo. 


16 7 


-0.08 


1.06 


-2.84 


to 


2.i.9 


57-59 mo. 


146 


0.02 


0.99 


"2.20 


to 


2.58 


60-62 mo. 


198 


0.07 


0.99' 


-2.81 


ta 


2.94 


6 3-65 mo. 


137 


-0.10 


1 .02 


-2.29 


to 


2.20 


66-69 oo. 


9 


0,00 


0.82 • 


-1.09 


to 


1.75 


Boys 


371 


-0.10 


1 .00 


-2.38 


to 


2.49 


Girls 


338 


0.11 


6.99 


-2.84 


t*0 


2.94 


Total 


709 


• 0.00 


1.00 


-2.84 


to 


2,94 
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Table 6 

Meaningful Words in Phrases, Final Sounds: Means, Standard 
Deviations and Range for Year 1 and Year 2 by Age and Sex 





Group 


N 


Me an 


SD 


Range 



Year 1 










• 










42-44 


I?10 . 


62, 


-0.13 




0 


.92 


-1.49 


to 


1.74 


45-47 


mo . 


198 


-0.06 




1 


.00 


-1.95 


to 


2.39 


. 48-50 


mo . 


254 


-0.04 




0 


.9.9 


-2.00 


to 


2.83 


51-53 


mo . 


285 


0 .02 




1 


.01 


-1.95 


to 


2.97 


54-56 


1770 . 


215 


0.08 




1 


.01 


-1.95 


to 


2.97 


5 7-59 


mo . 


46 


0 . 12 




1 


•07 . 


-1.95 


to 


1.98 


Boys 




545 


-'^.07 




0 


.98 


-1.95 


to 


2.83 


Girls 




515 ■ 


0 .07 




1 


.01 


-2.00 


to 


2.97 


Total 




1060 ; 


0.00 




1 


.00 


-2.00 


to 


2.97 


Year 2 




















51-53 


mo . 


35 , 


-0 .12 




0 


.94 


-1.35 


to 


1.58 


54-56 


"mo . 


127 


"-0 . Oo 




1 


.OA 


-1 . 35 


to 


2.42 


57-59 


mo . 


117 ; 


-0 . 10 




0 


.99- 


-1.35 


to 


2,42 


60-62 


luo . 


156 


0.10 




1 


.02 


-1.35 


to 


2.04 


63-65 


mo . 


114 i 


0.06 




. 0 


.95 


-1.35 


to 


2.44 


66-69 


mo . 


7 , 


''q.44 




1 


.06 


-0.93 


to 


2.04 ■ 


Boys 




281 ■ 


-0.x6 




0 


.95 


-1.35 


to 


2.44 


Girls 


I 


2 75 ' 


0,16 


r 


1 


.03 


-1.35 


to 


2,42 


Total 




556 


0 . 00 


/ 


1 

1 


.00 . 


-1.35 


to 


2.44 



'Relationships with Other Measures ' 

i 

I' 

In Yea]' 1 th^^Massad Mimicry Test ^showed little communality with other 

j * "^^ " ' 

tasks in the test battery. ^Using data based on all subjects tested in Year 

2, the highest correlations with other tasks in the study ranged from .30 to 
.38 with s'imilar values ; for both Nonsense Words and Meaningful Words, These 
Q isks were the Preschool Inventory (.37, .38), Peabody Picture Vocabulary 



Test (PPVT), Form A (-33, .33), Peabody Picture Vocabulary Test (PPVT), 

Form B (,33, .38), and Children's Auditory Discrimination Inventory (CADI), 

♦ 

total correct (.31, . 30), Matching Familiar Figures, errors (-.30, -,27). 
These correlations were even lower, particularly fc the r^onsense Words 
score, when using Q<^ ta based only on Ss tested in both Years 1 and 2. 

Although these other measures all' had high loadings on a first factor 

ft 

which appeared to be tapping general information-processing skills, Mimicry 
itself had only moderate loadings. These data suggest the association of 
general-ability, verbal comprehension and auditory discriir.inaricn with 
successful performance on this task. Age-specific factors, however, also 
appear to be operating. 

In Year 2, correlations based on data from longitudinal ^s only 
were lower for Non^anse Words and higher for Meaningful Words. Again 
the highest correlations were with the Preschool Inventory (.35, .53), 
■PPVT, Form^A (.25, .44), TAMA (.24, .45), ETS. Matched Pictures (-27, .43), 
PPVT, Form B (.26, :4l) , and CADI, nonsense words (.26, .41), tasks 
tapping perceptual abilities showed the next highest correlations: Form 
Reproduction (.26, .39), Sigel Object Categorization, grouping responses 
(.18, .37), ETS Story Sequence,. Part I (.22, .36), and Matching Familiar 
Figures, errors (-.28, -.34). As in Year 1, these tasks had high loadings 
on a -general ability factor^as did Mimicry. (See Shipman, 1971, 1972 for 
further discussion of, these structural analyses.) 

Thus it appears tUat the abilities tapped by this task in both years 
are related to the development of general competence, particularly receptive 
and ^ productive lauguage/abilities, including .ciuditory discrimination skill. 

Summary ' . ' 

In Year 1 the Mas^sad Mimicry Test apparently was tapping highly 
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task-specif ic skilXs, defining a factor by itself; in Year 2 it loaded 
primarily on a general competency factor. This seemfe to support the 
hypothesis that in Year 1 behaviors were tapped at the beginning of a period 
of integration rather tban during a period of differentiation, while in 
Year 2 these behaviors became more integrated with* other cognitive- 
perceptual abilities. The pattern of correla^-ions as well as factor loadings 
suggest the association of performance with general ability, verbal 
comprehension and auditory discrimination* However, it is not clear from 
the present data whether imitation is dependent upon .comprehension or 
vice versa, nor can one delineate the role of attentional processes in the 
child's performance. 

J In both years, final sounds, whethei: in nonsense or meaningful words, 
appeared to be the most difficult items. Overall nonsense words were more 
difficult than meaningful words, and ueually had lower correlations with 
other tasks. 

Repeated-measures ANOVAS revealed significant: effects for sex and 
SES for Nonsense Words, with girls and children whose mothers had more 
schooling obtaining higher scores. Separate ANOVAS performed on the ' 
Year 1 and Year 2 Meaningful Words data revealed significant effects for 
SES in both years, but significan;t sex differrnces pnly in Year 2. Further 
analyses, particularly those delSjneating home and school environments, 
should clarify these differences. The fact that girls generally performed 
bett:er may reflect differences it\ task orientation and attending as 
suggested by other data In the ^'tudy« 



There is little doubt that the children's ucote^ may have been 
\ ' ■ 

affected by the t'e^ting situation itself. Problems were created by the 

demand for mami^I dexterity of the tester, and th^ child's adaptation to 

ERIC 
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the strange talking machines. Children may have been^oo intimidated to 
perform at their normal level. Although this is often true in any testing 
situation, this particular situation appears to accentuate it. Many children 
during this age period required extensive instruction before compleUng 
the task. It should also be noted that scoring is a complex and lengthy - 

p * 

/ 

procedure. 



/ 



Appendix A 



Scoring Guide for Year 1 and Y^ar 2 
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Scoring Guide . 
(Year O 

The total stimulus utterance is Indicated at each nucd)^r; however, the 

scorer Is to listen fc: whether or not the .examined has corr<=ictly reproduced 

that part of the stimulus utte'rance that is underlined. Blacken space A if. 
« 

it wa« correctly reproduced; blacken space B- if it was not correctly repro^ 
duced. For word reproduction ^ comprehensible form Is acceptable. 



Part 


1 (1-88) 










• 






1. 


meb 


20. 


st_ogz 


37. 


t£n 




53- 


tdf 6 


2. 




21. 






w 








kij 


lal 


38. 


rudl 




54. 


k£lvz 


3» 


f GSL 


22. 


hlning 


35. 


noo t 




55. 


thadl 


A. 




23. ' 


£ats' 


40. 






56. 


terltng 


5. 


dlt 


24. 


bathing 


41 . 


sarh 




57. 


rhTtlz 


6, 


bok 


25. 


taf s 


42. 


zef 




58. 


thood 


7. 


t^an 


26. 


kel v2 


43. 


• w 
gish 




*Revlnd tape here 








thadi 








to beginning of 


8. 


rudl 


27. 


44. 


kodl 




Part 


I 


9. 


tioot 


28. 


t^erllnp 


4b. 


nelv 




59. 


meb 


10. 


wug 


29. 


chtt Iz 


'-.6. 


• 




60. 




11. 


sach 


30. 


thood 




jerl (on 


tap€ 


61. 














but no 5 


core) 




pui^ 


12. 


£ef 


*Rewfnd tape here 








62. 




jaTsh 


to beginning of 


47. 


scouv 






u. 




I 








63. 


dlt 




kodl 








snlng (on 


tape 




bok 


14. 

• 


•31. 


pieb 




but no score! 


64. 


15. 




32. 














nelv 


ki j 


48. 


stogz 




65. 


tan 


16. 


^otl 


33. 




49. 


lal 




66. 


rudl 


17. 


Xerl 


34. 


pul 


50. 


hlrjing • 




67^ 


I'lOOJt 


18. 


scouv 




dj^t 


51. 


g^ts 




68. 


WU£ 


19. 


snTng 


36; 


bok 


52. 


bujthtng. 


6 


69. 


each 



•192- 



70, 


zef_ 


4: 


jerl 


80. 


hining 


85. 


thadl 


71. 


gtsh 




scouv 


81. 


gats 


86. 


tTrirng 


72. 


kodi 


if. 


^sning 




— *✓ 
pu thing 


o7. 


trnitlz 


73. 


nelv 


78. 


stogz 


83. 


tafs 


88. 


thood 




yotl 




4 




kelv;£ 


1 




7A. 


79. 




•84. 






Part 


II (89-133) 














89. 


girl with 


92. 


big bottle 


96* 


playing games^ 






on 


is going 








iMiKi c a A l ing 






91. 


little gj.rl 


94. 


saddle v^s^ 


98. 


/ 

only little 







shelves are 
(on tape but 
no fcore) 



95. green el Ves 

books on 
(on tape but 
no score) 



bot 
Tom 



Dttle top 

3in was lifting it. > \ ^ 



ape 

but no score) 



It was lifted by Tpm* 



*Revind tape here to beginning of Part II. 
(If the word is respeated or some form 
of it, give cr,pdit. Examples: girl,* 
girlSy gels, etc., shelves, sheif, 
shevs, etc.) 



99. 


girl with 


109. 


are calling * 


i)L7. 


cooking Btpells 


100. 


is going 


lie. 


only little ' 


118. 


saddle was 


101. 


little girl 


111. 


bottle top. 


119. 


grean elves 


102. 


shelves are 


*Rewind tape here 


120. 


• books 0^ 






to beginning of 






103. 


big bottle 


Part 


II 


121. 


playing g^mesp 


104. 


co'oking smells 


112. 


girl with 


122. 


are calling 


105. 


saddle was 


113. 


is going 


123. 


oitly little 


106. 


^reen elves. 


114. 


little girl 


124. 


bottle tcg_ 


107. 


books on 


115. 


shelves are 


125. 


Top wa« Jllfclag 












it. 


108. 


playing ganea 


116. 


big bottle 




• 


id 




♦ 









126.. rt was lifted by Tom, 
♦Rewind tape to: 

127. Tom. was lUii .^i, it. 

128. It was lifted by Tom. 
•♦Rewind tape to: 

129. Tom was lifting it. 

130. It was lifted by Tom. 
♦Rewind jtape to: 

131. TQp was lifting itj, 
n2. It was lif^ied b^ Tom. 

♦Rewind tape to: 
133. It was lifted by Tom . 



Scoring Guide 
(Year*2) 

The total stimulus utterance Is indicated at each nxsrober; hdwever, the 
scorer is to listen for whether or not the examinee has correctly reproduced 
^tnc^^part of the stimulus utterance that is underlined. Blacken ^pace A if it 
. was correctly reproduced; blacken space B if it was not correctly reproduced 
Fpr sentence rep^roduct ion (Part II, 89-97) a comprehensible form of words is 
acceptable » but the totdl sentence must bc^given and the ordc^r of words' must 



De L 


he ^ame as 


^jttat indicated. - 










i arc 






• 










1. 


meb 


19. 

* 


sning 


35. 




50. 


hining 


* 

2. 


klj 


20. 


stogz 


36. 


bok 


51. 


gats 


3. 


feg 


21. 


lal 


37. 


tan 


52. 


buthing 


U. 


pul '* 


22 „ 


hining 


38. 


rUdl 


53. 


tafs 


5. 


c 

dit 


23. 


&ats . 


39. 


b^t 


54. 


k£lvt 


6. 


bok 


•24. 


buthing 


40. 


wug 


is. 


thadl - 


7. 


t^an 


• 25. 


t^afs 


41. 


sach 


56. 


terling 




TUQl 


26. 


kelvz ' 


Ha . 




* 

57. 


chltlz 


9. 


hoot 


- '27. 


thadl 


43. 


gish 


58. 


thood 


TO. 


wug 


28. 


jterling 


44. 


kodl 


*Rewind tape 1 














.to beginning 




sach 


29. 


chitlz 


45. 


helv 


Part 


I It • 


12. 


zei 


30. 


thood 


46n 


yotl 


59. 


meb; 


13. 


gish 


*Rewlnd tape here 




Jerl 


(on tape 60. 








to beginning of 




but 


no s£ore) 


• 


14. 


kodl 


Part: 


I 






61. 






nelv 




meb 


47*. 


scouv 




pul, . 


15. 


31. 






62. 




JLotl 


n. 


w 


1 


sning 


(on tape 


dIt 


16. 




. but 1 


no score) 63, 


17. 


lex I 


33. 




48. 


stogz 


/ 

64. 

,1 


bpk 


18. 


ggouv 


5A. 


pul 


49. 




o i5. 


tan 



-194- 
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6^. 


rudl 


72. 


kodi 


67. 


hoot^ 


73. 


ttielv 


68. 




74. 


yot 1 


69. 




75. 


jcrf 


70. 


zef \ 


76. 


acouv 


71. 


gish . 


77. 


snlng 



78. sto^ 

79 . lal 

81. .gats 

82. buthing 

83. tafs 



Part II (89-120) 

89. The girl with b40Wn hair Is going. 
'90. Betty is playing the very pretty songs. 
91, Pretty Jean Ann is a little girl, 
92 • Soime siitS'lves are tall, pretty and new, 
93- ■ Jlfli vwlll give Jane tKe big bottle, 
94, Cooking smells make the boys very hungry. 
* <3i>5* The saddle was lifted by the--tfoy, 
^ 96. Tite boy was lifting the big saddle. 
9 7* Are the bt«)ks on the shelves? 

*R*wind tape here to beginning of Part II 

98. The girl with brown hair is going, (erl) 

99. i&€itty i£ playlilg the very pr<6tty songs, (z) 
100. Prarjj'ty Jeafi Ayin is a 111 tie g;lrl. (z) 

10X-, ^ORfte ^hifclve^ iit^ tall* pretty and new. Xs) 

102. Jim will give Jauju the hlg botUe. (tl) 

103. Coofelnft ttmells nufeke the boy« very hungry* <ng) 

104. The saddle was llftejd the boy •(dl) 
305- . The boy was lifting the big saddle, {z) 

106. Ar^ the books on thie shelves?* (s) 

. -> 

^^*-*wlnd tape here to heglnnlngf of Part 11 

ERIC 



84, 
85. 
86, 
87, 
88. 



kelvz 
thadl 
terl t ng 

clDl t IZ 

thoo'd 



4 



•196- 



107. The girl with brown hair Is going., (z)' 

108. B^etty is play ing the very pretty s.ongs. (^8/ 

109. ' Pretty Jean i\nn is a little girl, (tl) . 

» ' 

110. Some shelves 



arc tall, pretty nnd new. (Ivz) 
Jim will givfe Jatve tbe big bottle. *(on.*tape but no score) 

111. Cooking sm€ll£ make the boys verV hungr>'. (z) 

112. The saddle was lifted by the boy. (7) 

113. The boy wa^ lift ing th-e bi^ saddle. (ng.) 
ll/». Are the books on the fihe l ves ? (Iv/) 

*Rewind tape here to beginning uf Part ll , 

115. The k<rl with brown hair Is go ing . (ng) 

116. Bettj is playing the very pretty songs. ^ (s) 

t 

117. Pretty Jean Ann is a little g irl . (erl) 

Some shelves are tall» pretty and new. (on tape but' no score) 
Jim will give Jane the big bottle (on tape bat no score) 

118. Cooking smells make the boys very hungry, '(z) 

The saddle was lifted by the bey/ (on tape but no score) 
•119. The boy was lifting- the big sad dle , (dl) 

Are the books on the shelves? .(on tape but no score) 

*Rewlnd tape to begdnning of Part 11 . . 

The girl with •brown hair is gdlng. .(on tape but no score) 

120. Betty is pXayi^ the very pretty songs, (z) 

Pretty Jean Ann is a littla girl, (on tape but no acore) 
Som shelves are>all, |>retty and new. (on tape but no acore) 
Jim will give Jane theMg bottle, {on tape but no score) 
(iooklng ajD^Ua make the boyllt very hungry, {on tape but no score) 
The saddle was lifted by the ^oy. (on tape but no score) 
The boy waa lifting the big saddx^. (on tape but no score) 
ER^C Are the bocks on the shelves? ion tape but no Score) 



Appendix B 
Supplementary Tables 



car , Table A 



Nonsense ^ds , Initial Sounds: Jieans , Standard Daviatioas,^ 
and Range for Year 1 and Yeat 2 by Age and Sex fir 



. •■ — 


Croup 


N 


Mean 


SD 


Range 


le^r 1 










42-44 mo. 


62 


-0 . 39 ■ 


^ 1 .12 


-4.09 to 1.76 


45-4 7 mo 


211. 


-0.21 


i .06 


-4.09 to 1.76 


48-30 mo- 


/&} 


-fl 0 7 
"U • u / 




-1.01 to 2.0b 


51-53 mo. 


294 


0.16 


0.94 


-2.79 to 2.58 

V 


54-56 mo. 


223 


0.13 


0 . 89 


. -3.02 to 2.20 


57-59 mo. 


46 


0.27 


1 .01 


-2.30 to 2.00 


^ Boys 


571 . 


-0.10 


1 .02 


-4^09 to 2.58 


Girls 


530 


0.11 


0.96 


-4.09 to 2.3^ 


- • Total 


1101 


0.00 


1.00 


-4.0'9 to 2.58 


Year 2 






• 




51-53 mo. 


52 


. 

0.13 


1.00 


-7.89 to 1.6) 


54-56 mo. 


168 


-0.08 


1.30 


72.96 to 1.89 


57-59 mo. 


146 


0 .04 


u .94 


-2.71 to l.o9 


60-62 mo. 


199 


0.03 


1.07 


-2.96 to 2.34 


63-65 mo. 


137 


-0.03 


0.99 


-2.96 to l.§9 


66-*69 mo. 


9 


-0.01 


0.61 


-i.J^ to 0.83 


Boys 


371 


-0.1*3 


1.02 


-2.9evto 2,09 


Girls 


^ 340 


0. 1^ 


0 .96 


' -2.96 \o 2.34 


Total 


711 


0,00 


1. 00 


-2.96- to" 2.34 
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Table B 

Nonsense Words, ^tedlal gmjjvds : Means, Standard Deviations, 
apd Rsng* for Year 1 and Yetr 2 by Age and Sex 



Group 


N 




SD 


Range . 


Y?ar i 








> • 


42^44 mo. 


62 


-0. 37 


1 .07 


-4.40 to 1.54 


45-47 nio. 


2K 


-0.24 


1.08 


-4.65 to 1.78 


. 48- 50 mo. 


265 


•0.06 


1.05 


-4.15 to 1.89 


51-53 mo. 


294. 


0.15 


0.92 


-2.68 to 1.89 


54-56 mo. 


224 


0.14 


0.89 


-2.67 to 2.04 


57-59 mo. 


46 


0. 33 


0.85 


-1 .63 £c 2.04 


^Boys 


572 


-0.08 


1 .02 


-4.40 to 2.04 


Girls 


533 


0.08 


0.97 


-4.65 to 2.0^ 


Total 


1105 


* 0.00 


1.00 


-4.65 to 2.04 


Year 2 






• 




51-53'ino, 


52 


G • J 1 


U . / D 


.1 m 1 f\h 
— 1 . jU 1 «o** 


54-56 tno. 


l68 


"0.10 


1.04 


-2.73 to 2.73 


5 7-5^1 mo. 


i <40 


U .U/ 


U . 7 O 


— / . CO J . UU 


60^62 mo. 


198 


0.08 


0.97 


-3.62 to 2.45 


63-65 mo. 


137 


-0.06 


1. 10 


-2.91 to 2;45 


66-6^ mo. 


9 


0,06 


0.90 


-1.09 to 1.91 


Boys 


371 


-0.06 


1.00 


-2.91 to 2.73 


Girls 


♦339 


0.06 


1.00 


-3. 02 to 3.00 










-3.62 to 3.00 


Total 


710 


0.00 


1.00 






* 







■ . . .4 

ERIC . • 



9 



1 
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Table C 

Nonsense Words, Ftnal Sounds: Means, Standard Devlatioaa. 
and Range for Year 1 and Year 2 by Age and Sex 

Croup N Mean • SD " Range 

Year 1 



42-44 


mo. 






— U . i o 


u . 




f n 

I. u 


I 94 


45-47 


mo. • 


911 
Zi i 




-n 1 7 


1 . U 7 




t r\ 




48-50 


tno • 






-n ni 


0 Q 7 


-2 ^*9 


ff n 


2 .66 


51-53 


mo. 




• 


0.06 




-2 . A9 


f n 

C 


2 .66 


54-56 
57-59 


mo » 
mo« 


7 77 

4 9 




0 10 
yj . 


1 03 


- 2 . 09 
-1 .56 




2 .95 

2 . 29 


Boys 








-0.09 . 


1 .oot 


-2 .68 


to 


2 .95 


Girls 








0 10 


1 00 


-2.31 


to 


2-73 


Tctal 




liOO 




coo* 


1.00 


-2.68 


to 


2.95 


iar 2 






• 












51-53 mo. 


53 


• 


0*.l6 


0.95 


-2.36 


to 


2.39 


54-56 


mo. 


167 




*0.02 


1.07 


-2 .38 


to 


2.39 


57-59 


mo. 


146 




-0.02 


1. 00 


-2.17 


to 


2.39 


60-62 


mo. 


199 


( 


0.09 
-0.14 


0.97 


-2.38 


to 


2,80 


63-65 


mo. ' 


137 




0.96 


-2.38 


to 


2.19 


66-69 


mo. 


. ' 9 




-0.01 


0.96 


-1.12 


to 


1.78 


Boys 




372 




-0.D7 


O.S^ 


-2.3« 


to 


2.39 


Girls 




. 339 




0.08 


1.01 


-2.38 


to 


2.80 


Total 




Jli 




0.00 


l-.OO 


-2.38 


to 


2.80 



201- 



8 



•T^ble D 



Nonsense Words , 'Long Vowels: Means, Standard Di^via'tions , 
and' Range for Year 1 and Year^ 2 by Age and Sex . 



■ ^ — — ^ ' — 


• Group 




N ^ • ' 


Mean 




Range ^; 



Year 1 




54-56 mo. 
57/59 mo^ 

' /60-62 mo 

/ 

/ 6 3-65 mo 
66-69 mo, 
Boys 
Girli^ 

Total.^-^ 



51 
171 
149 
199 
136 
9 

373 

3r2 

715 



-0 . 


40 


•1 , 


10 


-3 


. 30/to 


2 


.06 


~0. 


16 


1 . 


06 


■ -4 




t 0 


2 


. 20 


-0. 


07 . 


■ 


08 


'■■ t 

/ 


. 0 / 


to 


2 


.20 


0. 


10 


■ 0. 


9 4 


Q R 


to 


2 


.06 


0 . 


13 


0. 


86 


/ 

^ / 1 


. y 0 


to 


2 


.06 


0. 


38 


^. 0, 


,75 


./ -1 


,19 


to 


1 


. 55 


-0. 


04 ' 


*1. 


,02 


/ 


.87 


to 


2 


.20 


0. 


04 


0. 


98/ 


. • -4 


^35 


to 


2 


.20 


0. 


00 • 


1% 


/o 


• -4 


.87 


to 


2 


.20 


0. 


00 ' / 


0. 


95 


. -2 


.66 


to 


1 


.81 


-o.io y 

-0 . 0'3 / 

/ 

0 4'3 


1 . 
1, 

0, 


10 
06 

,82^ 


-2 
-3 

" -1 


.75 
.36 
.61 


to 
t,o 
to 


1 
-2 
1 


.81 
.38 
.38 


/ 


06 


1. 


,06 


-3 


.36 


to 


2 


.38 




0, 


,85 


'-1 


.04 


to 


1 


.52 


■ -0, 


,02 


0, 


,97 


-3 


.36 


to 


2 


..38 


0. 


02 


" 1, 


,03 


-2 


.75 


to 


2 


..,^38 


0. 


,00 


. • 1: 


,00 


--3 


.36 


to 


•2 


.58 
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Table E 

Nonsense Words, Short Vowels: Means, StaT?dard Deviations, 
and Range for Year 1 and Year 2 by Age and Sex 



Group 


N 


Mean 


oJ 


Range 

1 


Year 1 










mo. 


67 


-0 . 26 


1 . 10 


/ AC 1 OO 
-it . to I . jZ 


45-47 mo. 


223 


-0.19 


1.07 


-j.yo to i./o 


Aft— Sn mn 

*4\J J<J iilVJ • 


274 


-0 .04 


1 .03 


-3.98 to 2.05 


51-53 mo'. 


301 


0.13 


0.91 


-2.30 to 1.79 


54-56 mo. 


226 


0.10 


0^95 


-3.50 to 1.79 


57-59 mo. 


48 


0.19 


0.84 


-1.39 to 1.78 


Boys 


589 


-0.07 


1.01 


-4.45 to 2.05 


Girls 


550 


0.07 


0.98 


-3.98 to 1.79 


Total 


1139 


0.00 ' ' 


1.00 


-4.45 to 2.05 


Year 2 




• 






51-5 3 mo. 


54 


U . i / 


U • ci 


— Z * DD uO 1 . 1 J 


54-56 mo. 


l/A 


-U . ii 




— J . i / CO ^ . HZ 


57-59 mo. 


153 


■0.05 


0.93 


-2.55 to 2.42 


60-62 mo. 


203 


0 .U^ 


i . UU 




63-65 too. 


140 


-0.02 


1.07^ 


^ -2.55 to 1.98 


66-69 mo. 


9 


0.08 


0.92 


^-l-.09 to 1.98 


Boys 


386 


-0.06 


1.05 


-3.28 to 2.42 


Girls 


347- 


0.07 


0.95 


-4.40 to 2.42 


Total 


733 


0.00 


^ 1.00 


-4.40 to 2.42 



ERIC 
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Table F 

Meaningful VJoVds in Phrases, Model Word or Some Semblance of It: 
Means, Standard Deviations, and Range 
for Year 1 and Year 2 by Age and Sex 



Group 


N' 


Mean 


SD 


Range 


Yeac 1 










42-44 mo. 


51 


-0.5 3 


1.20 


,-4.47 to 1.28 


. 45-47 mo. 


173 - 


-0.25 


1.11 


-5.85 to 1.5J. 


48-50 mo. 


2 32 


-0.13 


1.01 


-5.45 to 1.61 


51-59 moi 


255 


0.18 


.0.89 


-3.39 to 1.74 


54-56 mo. 


199 • 




n RQ 


-4 24 to 1.47 


57-59 mo. 


44 


U . 41 


U . / J 


-1 23 to 1 47 


Boys 


4 85 


n no 
-U .Uo 


1 m 


-^A .24 to 1.74 


Girls 


469 


n n o 




-S RS^ to 1.61 


Total 


95A ■ 


U .UU 


1 nn 


-S fiS to 1.74 


Year 2 










51-53 mo. 


18 


-0.18 


1.11 


-1.66 to 1.33 


54-56 mo. 


56 


0.&5 


1.05 


-1.91 to 1.92 


57-59 mo. 


A8 


-0.06 


0.92 


-1.84 to 1.83 


60-62 mo. 


81 


0.02- 


0.96 


-2.16 to 1.92 


63-65 mo. 


39 


-0.08 


0.54 


-2.16 to 1.68 


66-69 


5 


-0.16 


1.30 


-2.16 to 1.45 


Boys 


116 


-0.24 * 

• 


0.90 


'-2. 16 to 1.92 


Girls 


151 


0.14 


1.01 


-2.16 to 1.92 


Total 


267 


-O.OZ 


0.98 


• -2.16 to 1.92 
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Matching Familiar Figures Test 

Background 

The Matching Faniillar Figures Test is a measore of the response 
style "reflect ion- iropulsivitj. " On tasks where the^-e are several response 
alternatives and some uncertainty as to which is correct, some individuals — 
reflect ives- typically take tirrc to consider their poa£;ible responses, 
and therefore have a relatively low error rat^; others — inlpuls ives^- 
respond quickly and with a 'higher proport ioi/^f errors (Kagan, Rosman, 
Day, Albert & Phillips, 1964). 

Several classes of explanations have been proposed for these 
differences. The child's cAncer:i over the qu&lity of his performance 
n>ay be crucial for reflective perf orma'\ce; tKi§ possibility has been ^ 
expressed both in positive terms, as degree of ego-involvement (Heas, 
* Shipman, Brophy & Bear, 1969), and negatively, a& anxiety over the 
possibility o^ failure (Kagan, 1965a). It h^s also been suggested that 
impulsive performance is a cognitive manifestation of an early, perhaps 
genetic, dimension of response tempo, soen in the flr^t years of life in 
such variables as rapid habituation to a repeated stiwulus anu in frequent 
changes of activity in a free-play situation (Kagan h Kogan, 1970). The 
former type of explanatix^n has received some support from studies showing 
that failure experiences lead to relatively more reflective behavior 
in both reflective and impulsive ^children (Messer^ 1970;, Reall h Hall, 
1970) » and by a demonstration of more "nonmeaningfur' responding by 
impulslvA* (Heaa eC al., 1969). With respect to the genetic explanation, 
only speculative interpretations (Kagan & Kogan, 1970) of limited data 
are available. Moreover^ the lack of relation of impulsivity scores to 
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response latency in tasks uot involvi::g simultaneously available response 
alternatives (Kagan et al», 1964), and the lack of strong delations to 
several less cognitively based Indices^ of Impulse control (Hess 3t al., 
1969; Ward, 1966a) , raise some doubts Concerning this explanation. 

Response latency on tests of reflect Ion- iropulsivity has been found 
to be nearly independent of IQ, although errors are a function both of 
the stylistic variable and of ability. There appears to be a positive 
association between reflectiveness and social class (Eska & Black, 1971; 
Htess et al., 1969). It has been suggested that the dimension is of 
greater relevance to cognitive performance' for males than for fesnales 
(Levis, Rauscn, Goldberg & Dodd, 1968), but the evidence is weak 
fEska 6 Black, 1971). 

Reflectiveness Is related to performance on teste of reasoning 

(Kagan. Pearson & Welch, 1966) and of word readin^^ (Kagan, 1965b) in 

early elementary children* Its Ijmpl^caticns for petiormance in children 

below school age remain largely unexplored, but the dimension has been 

found to be present In kindergarten children of diverse SKS (Ward, 1968b), 

and in middle-^class nursery school children (Katz, 1^71, Lewis et al., 

1968)* A measure of the dimension was includied n the present battery, 

along with several other measures of Impulse expression and control, to 

enable assessment of the generality and diroensiooaJLity of impulslvity in 

young disadvantaged children, and of its implications for cognitive 

performance at this age« 

* • 

Ta sk Description 

The version of the* test used in the present battery was developed by 
Leiwie et al. (1968), and used by them with. middle-class three-year-olds, 
Q"*^e test consists of two practice and eighteen test items* On each item 
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the child is shown one stanaard and four comparison figures. Figures are 

simple lin« drawings done in ))lack on a white background; five items show 
t 

animals, five show humans^ seven use common objects, and three use geometric 
, designs. In each case one of the comparison figures Is identical to the 
standard, while each of the remaining figures differs from the standard 
in some detail* 

As the test has bet^n given in the Longitudinal Study, on each item 
the child is first sh^wn the set of comparison figures, and Is asked to 
Look in turn at each figure. He is, then glv^n the standard and trsust point 
to the one figure among fhe four which is Identical to it. Latency to 
first choice and number of errors (to a maximum of two per item) arc 
recorded. Feedback as to errors is given after the first error, for an 
item, but the child's second choice is accepted regardless of accuracy. 

,T6stin'r; time i© about ten minutes. The test is ndt difficult to 
admialst^r^ but requires accurate use of a stopwatch, caref u^avoldance 
of glvi^ng the child cues as to which of the alternatives is correct, 
and establishment of a rhythm in Item presentation which assures that 
the instruction is completed, the standard presented, and the stopwatch 
started, all simultaneously. 

Scoring 

Two scores are obtained: mean response time and mean number of errors. 
In the present data, the latencies were transformed by log (X 4- I) before 
*^ averaging, since their disrributlons were positively skewed, and it 
appeared desirable tp decrease the effect of occasional }^ery long latencies 
on the score. (Year 1 latencies were Mlndsorized, large values reduced 
to an arbitrary value, 20 seconds » before the log ti«^sf^rmatlon was 
allied, SittC^i response times longer than 20 seconds ^;(^e very rare> 

FRir 
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about 0.1% of al ly responses, this precaution was unnecessary » and it was 
not repeated with Year 2 data.) in both years mean errors were expressed 
cn a per*iteip basis, so that spoiled items could be eliminated from the 
avera'ge for a subject without affecting his possible error score. 

V • • u 

Score Cnaracteristics 

For the vari&us items, in Year 1 data the number of subjects whose 
first response was correct ranged from 40 to 8A percent, w4th a median 
of 49 percent. In Year 2, the rarge was from 39 to 90 percent, with a 
median of 59 percent. The correct alternative was the moc^al first response 
for all eighteen test itetnB in Year 1, aad for seventeen of them in 
*Yiar 2. The test, therefore, appeared vo possess an appropriate 
difficulty Ifevel for the present satnple, though several of the items had 
ver\^low error rates in the Year 2 data. 

The mean latency and error scores possessed satisfactory internal 
consistency; the former was the more reliable score. For the sample as 
a whole» coefficient alpha for latencies waa " . 9 Q "tTM^^ar 1 anu"""7^T'Tli 
Year 2. For errors, the aJphas were .70 and .71. When the><mple was 

'broken dt/wn by testing site, (each year), or by sex, race* age, o 

■ s 

level (Year 1 only), .subgroup reliabilities remained high, ranging ft 
J57 to ,92 for latencies and .63 to .76 for errors. 

Sample Performan ce 

Means and percentiles for the total group dad for age and sex sub- 
groups are* presented in Tables l*4. Tables 1 and 2 contain latency 
data for Years 1 and 2, respectively. The overall mean in each year, 
0.60 In log transformed form, is eruiv^.lent to a mean of 2.93 seconds, 
indicating that these children spent little time In "reflecting" over 
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alternative solutions* The percent < le ^ata in Tables' 1 and 2 show that 
the logarithmic transformation did succeed in eliminating the skewnes§ 
In the latency distribution. • 

Fable 1 

Mean Response Time by Sex and Thi^ec-^Monil) Age Intervals 
(Tra nsformed by T = Log(T ♦ 1)) In Year 1 



Group 



Mean 







10 



Percentiles 
lb 50 75 



90 



Ul'UU mo. 

/i8-50 mo. 
51-53 mo. 
5A-56 mo. 
57-59 mo. 
toys 
Girls 
Total 



83 
293 
3 32 
369 
261 
61 
732 
667* 
1399 



0.61 
0.60 
0.60 
0.59 
0.58 
0.56 
0.60 
0.59 
0.60 




0.62 
0.59 
0.59 
0.^9 
0.59 \ 
0.60 
) . 60 
0.58 •* 
0.59 . 



0.69 
0.68 
0.67 
0.67 
0.66 
0.64 
0.68 
0.66 
0.67 



Mean Response Time by Sex and thre®-Month Age Intervals 
(Transformed by T » LogCn + 1)) Jn Year 2 



0.74 
0.75 
0.75 
0.75 
0.72 
0.69 
0.75 
0.73 
0.74 





Group 


N 


Mean 


SD 


\ Percerftiles 
10 \ 25 ,50 75 


90 



51-53 mo. 
54-56 mo. 
57-59 ffio. 
60-62 mo.' 
S3-65 mo. 
f6-69 mo. 
Boys 
Girls 
Total 



81 
313 
303 
347 
244 
16 
, 69? 

612 
*1304 



0.56 
0*60 
0.61 
0.60 
0.61 
0,^7 
0.60 
0.61 
0.60 



0.10 
0.11 
0.12 
O.ll 
0.12 
O.ll 
0.12 
O.ll 

o;ii 




0.65 

0.68 

0.68< 

0.68 

0.68 

6.66 

0.67 

0.68 

0.68 



0.72 
0.74 

vO.76 
0.75 
0.76 

■ 0.74 
0.75 
0.75 
0.*75 
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Tables 3 and 4 contain error data toi Years 1 ar.d 2, cespect ively . 
The mean error scores were .61 per itea in Year 1, and .46 in Year 2. 

Table 3 

Mean Number of Errors per Item* by Sejr and Three-Month Age Intervals 

in Year 1 



Group 




N 


Mean ' 


SD 


10 


2^ 


Percentiles 

50 75 




42-44 


mo. 


83 


0.72 


0.35 


0.26 


0.42 


0. 70 


1.00 


1.18 


45-47 


no. 


293 


0.66 


0.29 


^0. 32 


0.42 


0.63 


0.86 


1.11 


48-50 


mo. 


332 


0.66 


0. 3-1 


0.28 


0.40 


0.62 


0.84 


i.'ia 


51-53 


mo. 


369 


0.56 


0.29 


0.23 


).35 


0.54 


0.75 


0.93^ 


54-56 


mo. 


261 


0.55 


0. 30 


0.19 


0. 31 


0.49 


0.78 


0.93 


57-59 


mo. 


61 


0.52 


0.26 


0.11 


0. 32 


0.51 


0.70 


0.83 


Boys 




732 


0.62 


0.30 


0.25 


0. 38 


0.61 


0.82 


1.07 , 


Girls 




667 


0.60 


0. 30 


0.25 


0. 37 


0.57 


0.-79 


1.05 


Total 




1399 


0.61 


0.30 


0.25 


0.37 


0.59 


0.81 


1.07 

• 


* Range « 


0-2. 

















Table 4 



Mean Number of Errors per Item* by Sex and Three-Month Age Intervals 

In Year 2 ^ 



Crou.< 




N 


Mean 


SD 


10 


25 


50 




90 


51-53 


mo. 


81 


0.52 


0.25 


0.24 


0.32 


0.47 


0.64 


0.85 


54-56 


fflO. 


313 


0.52 


0.2? 


0.20 


6.30 


.0.46 


D.71 


0.91 


57-59 


mo. 


303 


0.46 


. 0.25 


0. r 


0.26 


0.41 


0.62 


0.82 


6n-62 


mo. 


347 


0.44 


0.26 . 


0.16 


0.24 


0.38 


0.60 


0.81 


63-65 


mo. 


244 


0.40 


0.26 . 


-0.13 


0.22 


0.34 


0.55 


0.78 


66-69 


mo. 


16 


0.40 


0,24 


0.16 


0.?.1 


0.32 , 


0.55 


0.72 


Boys 




. 692 


0.49 


0.28 


0.17 


0.27 


p. 42 


0.67 


0.87 


Glrla 




612 


0.43 


.0.24 


0.16 


0.24 


0.39 


0.5.'3 


0.77 


Total 




1304 


0.46 


0.27 


0.17 


0.26- 


0.40 


0.62 


0.83 
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Latencies and errors were each^ examined by analysis of variance to 
determine whether there were differences associated with age (median 
split within e^h yearns data), sex, or SES (mother ^s education level— ? 
less than 10, 10 to 12, or jnore-than 12 years of schooling) in the data. 
For latencies , repeated-mWsures analysis of variance, including all children 
tested in both years on thiX measure, showed significant effects of se^x 
(F = 11/62, df - 1/1042, £-^.001) and o& SES (F = 5,^70, df - 2/1042, £^.005)^; 

-males and children of higher SES had longer latencies. In ea'ch case, 
however, the differences converted to seconds are of trivial magnitude, less 
than 0,1 seconds. There was no significant change in latejicy from the first 
to the second year of testing. Age by sex by SES analyses for each^year's 4 
data separately ;showea marginal age (F = 5,40, df_ = 1/1074, £<,025) and SES 
(¥ = 3.64, df^ = 2/1074, £<. 05) effects, but avhighly significant sex 
difference (F = 10,95, dj[ ='l/1074, £<.00i) in Year 1, with younger children,' 

.boys and higher SES children obtaining the lo'i-^ger latencies, Again these 

differences wefe of trivial magnitude. No significant differences in 

(i- . . - 

latency were found in Year 2. ^ 

Repeated-measures analysis of the error data showed significant effects 

attributable to sex (F = 9,98, df = 1/1042, £^,005), SES (F = 70.44, 

_df = 2/1042,^2 <. 001)'; and year (F = 348.05, df 1/1046, £<,00iy; more' 

errors were found in males, low SES children, and data obtained in Year 1; 

There was, in addition, a year . by SES interaction (F,,= 6,17, df^ = 2/1042, 

£<:.005); while the' ordering of means for the three SES groups did not 

change from one year to t\ie next,^ the lowest SES group showed the least 

change in err^or scores, and the middle group the most. Age by sex by SES 

analyses on each year's data showed significant effects for all three o 

variables in both years, with older children (F = 45.21, df^ =1/1074, 
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£^.001; F = 30.33, df^ = 1/1123, £5^'.00.l, in Years 1 and 2, respectively), 
girls (F = 5.62, df^ = 1/1074, £<.025 in Year 1 and F = 41.07,-. df.= 1/1123,' 

\ ^ ■ . ^ 

£<.001 in Year 2) and. higheV SES children (F - 4i:07, = 2/1074 001 ; 

1^ ■ *" • 
F = *72.79, df_ =-^2/1123, p^^l.OOl,' in Years Land 2, respectively) making 

fewer errors. * o , ' 

Score intercorrelations based on the three-sit-e longitudinal '^sample 

are presented in Table 5. Within years-, latencies and errors had little 

•relation in Year 1 (_r = -.07) and a low ^ut^ significant negative correlati^on 

in Year ^2 ( r^= -.27). Between-years consistency , was low for latencies . 

(_r = ..22) and somewhat higher fbr errors (£ -.43). 



' Table 5- / ' . 

Correlations Among Latency and Error Scores 

■ ■ : ' , 5 I 

/• - ' . ■ 

Year 1 Errors . Year. 2 Latency Year 2 Errors 

e 0 - . - . ^_ 

Year 1 Latency ^ -.07 ..22^^*^'^ , " • 

Year 1 Errors ,> ' -.13*>'^'^ .43*>v;Sc 

Year 2 Latency . " ■ -.27*-''^ 



Note.— N's range from 727 to 790. 
^***£<.001 . . 



i 



C or.Jtruct Validity ' i ' ' 

Year 1 . Despite the internal consistency of the latency and error 
measures, there'was no evidence for the existence of the reflectioh- 
iiapulsivity dimension in the present, "data. Latencies and errors had a 



negligible correlation. Thus; those children whose response times were" 
longer were not using the additional time for more thorough process ingl of 
the information available. THiis result^^uld be explained simply if the 
task had been too easy for these children; however, the mean^ error score 
(•61 errors 'J>er item) 'corresponded very closely tc. the error rate obtained 
by Lewis et al, (1968) in a sample of bright middle-class three-year-olds-- - 
12.9 errors over 20 items, or • 65 errors per item. 

As in previous work, MFF errors showed significant relations to • 
measures of intellectual competence and achievement; e.g., correlating 
-.42 with Preschool Inventory scores. They were assdci^ted with both 
verbal^and nonverbal indices, correlating for -example -.43 with both the 
' Peabody Picture Vocabulary Test, Form A, and th^e-^ohns Hopkins Perceptual 
T^st (whose format is virtually identical to that of MFF), These 

correlations fall within the range previously repprted* for error- IQ 

" *> ^ ' ' . 

association in other studies (Eska & Black-,^ 1971) . They provide further 

evidence that the task was of an appropriate difficulty level for the 

children in the present sample. 

There was no* evidence for clustering of the three instruments — 

MFF, Motor Inhibition Test, arid'Mischel Technique (JDelay of Gratification) — 

included in the test batt'ery as possible^ indices/of a broader impulse-control 

dimension. MFF errors correlated significantly (r^ = -.22) with the measure 

of rftotor.. control obtained froii the Motor Inhibition Test, but this 
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relation at)parently derived from the correlat-lon of each of these measures 
with the larger general ability factor. Partialling out the Preschool 
Inventory score, for example, reduced their correlation to -.08. Otherwiae, 
Motor Inhibition, Delay of Gratification, and MFF latencies and errors all 
had essentially zero intercorrelations . 

There was, however, evidence for consistency in response 'tempo which 
was not associated with competence of performance* MFF latencies correlated 
.47 with latency to choice of first object in the Sigel Object Categorization 
Task, ana * 19 with latency of first response in the Preschool Embedded 
Figures .^Test, while these measures correlated .22 with one another. In 
the factor analyses for the total sample, and for the analyses of sub- 
samples, these three measures defined a second factor which was independent 
of the first, competence-of-per f ormance factor. Thus, somewhat consistent 
with Kagan's speculations as to the existence of an early-appearing tempo 
dimension, it appears that a i^ognitiye tempo dimension is to be found in 
young disadvantaged children prior to the point in development at which 
reflect ion- impulsivity has implications for quality of performance. The 
meaning of this finding, and its integration with the different results 

obtained in the several s.tudies of fef lection-^impulsivity in middle-class 

f 

preschool children, remains toc be clarified. 

Year 2 . As in Year 1 data, MFF errors correlated significantly 
with other measures of tDteilectual competence and achievement. This 
score had its highest correlations with the Preschool Inventory ( £ « -.54), 
with the Peabody Picture Vocabulary Test, Forma A and B (-.50), and with 
fastest time on the Seguin Form Board (.49), The same variables, 
including both verbal and perceptual measures, tended to show significant 

ERIC ' • 



correlations vith errors in ♦^he two years of testing, though the Year 2 
correlations were generally higher. For example, only rour scores 
correlated as high as with errors in Year 1 data, while 10 (including 
these four) correlated or better in Year 2. 

year 2 results showed fi significant negative relation between 
latencies aud errors, indicating thiit longer response times were associated 
with more careful decisions as to which alternative is correct Unlike 
the Year 1 data, therefore, these children are showing individual differences^ 
along the reflect iveness-impulsiveness dimension. It should b,e noted, 
however, that the error correlations with ability measures, along with the 
relatively low level of intercorreiation of latencies witli errors, suggest 
that stylistic factors are only one, and perhaps not the major, determinant 
of perform/^nce on the test at this age. Moreover, while individuals can 
be, classif ied as relatively reflective or impulsive, the majority gf 
individuals were still responding very cjuickly in absolute terms; for 
example, 95% of the sample had 2ean latenciea of less than 5,4 seconds* 

The s?.arch for a general impulse-regulation dimension In' the^ Yaar 2 
data produced results parallel to thlse from Vear 1 — Motor Inhibition 
performance' showed a significant correlation with MFF errors (r « -.25), 
which was reduced to negligible magnitude (-.07) when the Preschool 
Inventory score, serving as an index of general cognitive functioning, 
was partial,led out. Otherwise, near-zero correlations were found 

V ■ ' 

among Motor Inhibition Test, MischeF Delay of Gratification' and MFF 

« 

scores. 

There was some replication of the finding from Year 1 of a response 
tempo ditnens ion independent of competence: latency to first choice on 
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che Slgel Object Categorization Task and latency to first response on 

the Preschool Embedded Figures Test correlated *20 vlth one another. These 

scores correlated with MFF la^cencies, however* only ,09 and .07, respec- 

tively* It may be that the lack of latency relations between MFF and 

the other tests is another index that in Year 2, in contrast to the earlier 

results, MFF latenci&s are beginning to serve as an index of cognitive 

style. Jn any case, the low interrelations among latency measures in 

Year 2, combined with low stability coefficients for all the latency measures 

over the two years (£*c across years of .22, .06, and .17, respectively, 

for MFF, Slgel, and PEFT latencies), suggests that the tempo dimension is 

a transitory and particul£r, rather than a stable and broad, aspect of 

the performance of these children. 

Summary j 

The form of the Matching Familiar F^^l^^^es Test employed here is of 

appropriate difficulty level for three- aad f our-^year-old children, and 

provides both latency and error scores oi hlRh r> liability. At least some 

of the fltemi* in this version, hr-wever, would be too easy for children 

r 

older than those in the present sample. ' ^ 

In thf^ first year's data from this study, the MFF did not show 

evidence of*measurlng the response style ref l«L>ct ion- impulsivlty ; rather, 

« 

latencies were associated with latunclt's on several other tasks* suggesting 
a ral response tempc dimension unrelated to competence of performance, 
while errors Vere strongly related to other measures of competence and 
achievement. In the second year of the study, errcrti remained *an Index 
'of general level of functioning, even increasing their correlations vlth 
other competence measures; but there was also some evidence for the cmer*- 



gence of the response style the test was designed, to ^measure. Data from 
future years of the study will be examined with the expectation t^hat even 
stronger evidence of stylistic variance will be found, Suggesting that 
the cognitive style is developing at a slower rate in these" children 

* '■» ,■; 

than in others that have been reported (generally with bright, more 
advantaged sample^) u*sing preschool children. 

No evidence -w^s found for a general dimension of impulse regulation 

I 

consistent across 'diverse measures. Other investigators have reported, 
significant correlations, for:^ example^ between MFF errors and Motor 
Inhibition Tes t^ performance (e.g.. Ward, 1968a);^but the correlations 
have never been of impressive magnitude. In this respect the present 
"data are at- least not strongly discrepant with others' results. 

Further analyses will be directed at discovering whether reflectiveness 
has implications for cognitive performance which do not appear in the '( 
single-variable correlations examined thus far (e.g., in. studying '.children ^ 
classified as "slow," "fast," "reflective" and "impulsive"), and to the 
study of personal-social, family background, and instructional correlates - 

. ■ ' ■ ■ ■ • " U 

of a reflective or impulsive-^-aagnitiye style. I 
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Mischel Technique ' . 

Early theorizing- concerning Che ability tc delay grat if icatioh grew out 

of psychoanalytic 'thought and clinical judgments regarding personality 

development* Specit ically, the ability to delay gratification was theorized 

to be related to the traif^ition from **primary process thinking** to governance 

of the ^teality principle** ^d devolopmerxt of ego boundaries. Psychoanalytic 

theory suggests that inhibi^tion or delay of expression of basic impulses is 

ah important factor in early adjnistment. 'If such theorizing is correct, the 

ability to delay gratiflcat:fon dhould be relate;^ to -socializing influences 

and other indexes of impulsiwitv, 
f 

Typically, experimental investigation of the ability to^ delay gratlfi- 
cation has involved presenting S^s with a choice situation? S can choose to 
have a small reward Immediately or a larger reward at a later promised 
time. In general » the studies reported below followed this procedure. 
Variations include length of time intervals, group administrations and the 
value of reward •* 

As Expected 9 older Ss have been. found to choose the delayed reward' 

more often than younge^ Ss (Bialer, 1961, age&^ 7*-14; Hess, Shipman, Brophy 

& Bear, 1969, ages 7, S;* Klein, 1967^, ages 6, 12 and ^ult; Miezrhel, 1958, 

ages 7*9; Mlichel & Metzner, 1962, ages S**12;*Shipe & Lazare, 1969, ages 

' 4 to 6). IQ and mental age have been shown to relate positively with' choice 

« 

of the vdelayed, reward (Blaler^ 1961; Hess et at., 1969; Mischel & Metzner, 

1962), although no relationship with IQ was found in one study (KJ.ein**, 1967). 

s 

This latter finding m^y have been due to the vide age range of the sample 

(secopd grade to adult) which also Included -instlttition^lized schizophrenic 

» 

Ss. Social class differences have been reported by Heiss et aX«, 1969; 

• *• ii » 
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HacKenzie. 1970; Walls and Smith. 1970; and Weintraub, 1969. with lower- ^ 
class tending to itake more inanediate choices than- tnlddle-class Ss. 
However, using a very crude index of status (tin vs. tiled roof in Trinidad), 
HlscheA (1958) and Kunz and Moyer (1969) report no social class differences 
• In choice behavior. Sex differences appear to be negligible (Mischel, .1961; 
Mischel & Metzner, 1962; Strickland. 1972), with the exception of one stu-^y 
in which girls chose the delayed' reward more than boys (Wohlford, Clark & 
Trunfio, 1972). MiscHel (1^8) postulated that delay of gratification taky 
be related to the absence of a father in the. home and found that Ss from 
intact homes made more delay choices than Ss from fatherless homes. Similar 
results are reported by Hess et al. (1969) with SES controlled.- Trunfio 
and Wohlford (1972) reported father-absent boys were less able to delay than 
father-present boys, but no differences were r^orted for^ girls. 

If the ability to Aelay gratification is viewed as an index of a unitary 
trait of ImpulsiviCy, it should relate to other indlc^es of impulse Control. 
Hess et al. (1969) and Kahana and Rahana (1970) report low but' positive # 
correlations between preference for delayed reward and measures of impulse 
control (e.g., Draw-A-Clrcl^ Slowly); however, MacKenzie (1970). "Veports no 
relationship between choice and ability to inhibit motor- activity. Choice of 
the delayed reward a|so has been shown to be related to Internal locus of 
control In three s^rudles (Blaler, 1961; Phypers, l9/0; Wi.lls fir" Smith, 1970).» 
but has shown no relationship in another (Zytkoskge* Strlckland*& Watson, 
1971). StrlckJ^and (1972), however, found thl^ relationship to hold for white 
S^s only. Mothers' Internal locus of control also has been related to the 
child's preference for the delayed reward (Hess et al., 1969). 

Academic variables studied In relai^lon to delay of gratif Icatl^ri Include 
y^-levement scores (Hess et al., 1969; Mendell, t?67) and ratings of school 
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adjustment (Phypers, 1970). The.se studies indicated that preference for 
delayed reward is associated with higher grades and better school adjustment. 
Social variables reflecting social responsibility (scores on the Harris 
"Social Attitudes Scale") havi also been shown to relate to delay of gratifi- 
cation (Mischel, 1961). 

Individual consistency of preference is reported in very few studies. 
One study by Mischel (1961) does indicate. consistency cf choice for an 
adolescent Trinidadian sample across thrte choice tasks (two written questions 
expressing willingness to delay and o^ie a<^tu^l choice situation) • Shipe and 
Lazare (1969) report a correlation of .20 between two actual choice situations 
for a group of four- to six-year-old children. An attempt to change Ss* 
choiced from Immediate to delayed preferences is reported by Staub (1972). 
Exposure to a model who displayed delay behavior was effective in changing 
preferences in males only. Clearly, more research is needed to examine 
individual consistepcy* in response and determinants of change over *time. 

Thus, some studies have reported ^positive relationships between th€ 
ability to delay gratification and age, IQ, social class, absence of father 
from tihe home, internal locus of control, «ac^demic variables and other 
measures of impulsivity. The measure of delay of gratification was included 
in the Longitudinal Study to permit fiyrther exploration of developmental 
chat&^e from Immediate to delayed reward, processes concomitant with choice 
behaviors* and its* relationship with other purported ineasures of impurse 

• » 

* * 

coritvo,!. 

■ • 

Ta sk Description 

T ~ ■ 

\ The procedure used In Years 1 and 2 of the present, study was an adap* 
tation (Head et al. I960) for young children of the technique devised by 
Mlsch«vjyL958). Adaptations Involved (1) asking the child to Identify th« 
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larger of two pieces of candy to facilitate comprehension of the rewards; 
(2) specifying a standard time limit for receipt o^ the delayed reyard which 



t 

would be comprehensible tg a ^oung child; and (3) ^sking for a rationale 



for the choice i^i order to further understand the cjynaialcs of preferences. 

E presented the child 'with a large and a spalll piece of Saran-vrapped 
candy (four and two sections of Tootsie Rofl). S was asked to Identify 
Aie one with "more to .eat." E then told S that he could "have this little 
one .right now," or wait and receive the large piece when it was time for ^ 
him to go homcT. ^ollow^.ng his choice, was asked the reason for his choice. 
If the child chose both, or wanted the big one immediately, further explan** 
at Ion was given and a second trial pr-esented. 

To standardize the length of delay interval* and' to facilitate the 
child's understanding of it, choices were presented early in the test battery 
and E stressed r.he Immediate ("right now") and delayed ("time to go home") 
time points. Ss who chosa the delayed reward w^re asked to recall E*s 
Instructions when the reward was presented. | * . 

Tester Training and Administration 

Tester training on the Mischel Technique la relatively easy. Recording 
of Identification and choice is a slm/le matter; ratlontles, .however, must 
be recorded ves^atlm. The candy should always be kept wrapped for hygenlc 

* 

reasons, but cellopha^^e should be usejd to enable S to sea the reward* 
Testers must remember to give the child the reward when the child makes a 
delayed choice* It also is essential than testers check first with the 
mother that the child is allowed candy and that he does not have allergic 
reactions to it* Testers reported very few problems in administering the 
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Scoring 

Scores were obtained for correctness of the child's identification of 
the large piece, for his choice,, the reason for this choice, and for memory 
of the instruct l&ns . 

t 

Sample Perfortnance 

Inspection of recognition responses Indicated that"9^% of the Year 1 . 
sample and 98% of the Year 2 sample correctly identified the larger piece, 
there was no relationship with age or sex, * ^ 

Tables 1 and 2 present distribution data by age and sex for percent 
of children making an immediate or delayed cholc«' in Year 1 and Year 2, 
resp^ect ively. There was no relationship with age defined by three-month 
intervals In either year. " 



Table 1 



42-44 BO, 
45-47 •"o* 
48--50 rao. 
51-53 tao„ 
l54«-^6 mo. 
57-59 mo. 
Boys 
GirU 
Total 



Percentage of\children Choosing Iramiediate or 
Delayed Rewar^ by Age and Sex for Year 1 



91 

323 
340 
383 
271 

785 

686 
1471 




eo=4 

59.8 
64.4 
59.8 
67.2 
65.1 
63.2 
61.7 
62.5 





Croup 


N 


\mmcdiate 


Delayed 
RiJward 


Other* 



2.2 
2.7 
2.4 
3.i 
1.1 
1.6 
3.0 



ref^vala 



1.7 
2.5 



ERIC 



* Includes wanted both or large one now with no final choice, ref^iVala 
and Indeterminate responses* 
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Table 2 ' ' 

Percentage of Children Choosing Immediate or Delayed Reward 
by Age and Sex for Year 2 



J 












"Group 


N 


Immediate 


Delayed 


Other* 


51-53 use. 


76 


27.6 


72.4 


0.0 


54-56 mo. 


211 


34.6 


64.0 


1.4 


-^7-59 oo. 


213 


42.3 


57.3 


■ 0.5 


60-62 mo. 


249* 


41.8 


57.4 


0.8 


63-65 Eflo. 


146 


. 46.6 


52.1 


1.4 \ 


66-69 mo. 


9 


33! 3 


55.6 


11.1 


Boys 


4'74 


J9.9 


59.3 


0.8 


Girls 


4J0 


39. 5 


59.3 • 


1.2 


Total 


904 


39. 7 


59.3 


0,9 



^Includes wanted both or large one now with no final choice, refusals 
and indeterminate responses* 

Similarly, for longitudinal S^rf (those tested iti both yeuiS), separate 

ANOVAS for Yeti^r 1 and Year 2 data showed fto 'significant differences in 

choice behavior for children above and below the median ag^. Repeated- 

measures analysis of variance <i[sex x age x SES) for the longJ,tudlnal 

sample iadic^ted not §ignificartt di f ferenciGs in choice behavior for sex 

or S^s classified according to rnother's education (more than 12 years of 
I 

schooling, between 10-12 years, less Chan 10^ years) . The correlation 

between Year I* and Year 2 choice score was -.02. 

Tables 3 and 4 present percentages of children using different choice 

« * 

rationales' in Years 1 and 2, respectively. In Year 1 egocentric choice 
rationales were most cDmiuonly given, as migh^t be yexpected. There was a 
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tendency lor test-defined respoases to be given "^more by the older age group 
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(Sl-S^ mos /, but tjiis appears to be the only ago trend apparent in the data. 
Sex differences were negligible with the exception that boys gave more 
"seeming irrelevance'^ responses and girls made more references to home in 
their rationales. Approximately 72% of the sample did produce 3 relevant 
rationale which suggests task demands were readily understood. 

Table 3 





Percentage of 


Children Using Different 
by Age and Sex for Year 


Choice Rationales 
1 






• 


Group 




N 


2 


•3 


Rationale 
4 5 


Categories* 
6 7 


8 


9 






r- 


















42-44 


mo. 


89 


32.6 


5.6 


4.5 


0.0 


21.3 


5.6 


2.2 


28.1 


45-47 


mo. 


320 


35.3 


1.6 


3.1 


1.6 


16.6 


8.1 


5.0 


28.8 


48-50 


mo. 


338 


39.3 


0.9 


3.3 


0.3 


20.4 


6.8 


4.1 


24.9 


51-53 


mo. 


3-78 


. • 39.9 


0.8 


li.b 


0.3 


24.1 


7.9 


2.1 


19.3 


54-56 


mo. 


270 


29.6 


• 1.9 


3.7 


0.0 


29.6 


5.6 


5.9 


23.7 


57-59 


mo. 


63 


• 33.3 


1.6 


1.6 


0.0 


27.0 


6.3 


1.6 


28.6 


Boys 




777 


3S.8 


1.4 


3.6 


0.4 


22.4 


7.2 


4.5 


24.7 


Girls 




681 


36.6 


' 1.6 


4.3 


0.6. 


22.8 ' 


6.9 




24.1 


Total 




1A58 
„ % 


36.1 


1.5 


3.9 


0.5 


22.6 


7.1 


3,9 


24.4 



^Rationale categories 

2 « Egocentric Tl like it." "I want to.") 

3 - Family member/tester used as determinant (*'my mother/tester told me to") 
A • Hom^ (to share with or^ show to others) 

5 • Hunger reference 

6 • Test^defin^d response ("it's bigger," "to eat now/later") 

7 « Nonexd;luslve response ("it tadtes good" "it's brown") 

8 * Seeming Irrelevance 

9 - "don't know;" "because;" no answer 
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Table 4 

Percentage of Children Using Different Choice Rationales 
by Age and Sex for Year 2 



Group 




N 


9 


•» 


Rationale Categories* 
4 ■ 5 6 7 


0 
0 


0 


51-53 


IBO. 


74 


33.8 


4 1 


5.4 


0.0 


35.1 


5.4 




J.O. £ 




XHO » 




Jo. 0 




6.7 


0.5 


31.-1 


3.8 


4. 3 


13.4 


57-59 


mo* 


206 


38.6 


O.C 


9.2 


0.5 


34.0 


^.3 


8.3 


13.1 


60-62 


mo* 


245 


35.9 


0.4 


4.1 


0.4 


40.0 


4.9 


4.5 


9.8 


63-65 


mo. 


143 


28.0 


0.7 


8.4 


0.0 


41.3 


6.3 


5.6 


9.8 


66-69 


mo. 


9 


22.2 


0.0 


0.0 


0.0 


33.3 


0.0 


11.1 


33.3 


Boys 




466 


3 0 


0.9 


6.4 


0.6 


38.2 


4.7 


4.9 


11.2 


Girls 




420 


33.6 


1.0 


6.9 


0.0 


34.0 


5.7 


5.5 


13.3 


Total 




886 


33.3 


0.9 


6.7 


0.3 


36.2 


5.2 


5.2 


12.2 



*See Table 3 for rationale definitions. 



In Year 2, test-defined "responses {"it's bigger," 'to eat now/later") was the 
^ most frequently used category. Egocentric responses (category 2) decreased 

slightly from Year I. Approximately 82% of the total sample did give relevant 
reasons for their choices, a 10% increase over the Year \ total sample. 

The frequency of different rationales did, however, vary with the nature 
of the child^s choice. These data arc presented in Table 5 for Year 1 and 
in Table 6 for Year 2. In Yeir 1, egocentric and, test-defined responses 
accounted for the majority of rationales for both choices. For immediate 
choice In Year 2> there was an increase over Ye^r 1 In test-defined responses 
and* a decrease in egocentric responses; for delayed choice, test-defined and 
egocentric responses increased as did responses in which the child made a 
reference to home (e.g., "to share with others**). Thus, In both years the 
8lse of the reward (larger) and its accessibility (to eal: now/later) 
appeared to Influence the child's choice; however, *^he differential effect 
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of each of these on*choice cannot tie determined in the context of the present 
scoring system. The meaning of egocentric responses also is vague, given 
the scoring categories. The decreases in category 9 ("don't know," "because," 
no answer) suggest an increase in the child's comprehension of the task and 
his ability to account for choice during this age period. 



Table 5 



Percent 


Use of Di 


f f erent 


Rat lonaltjs 


Classif ied 


by Choice for 


Year 1 






Choice 


N 


2 


1 


R£.t ionale 
4 5 


Categories 
6 7 


8 


9 












<b 






InunediaCe 


529 


36.. 1 


1.7 


1.5 0.8 


20.6 8.5 


4.3 


26.5 


Delayed 


919 


35.7 


1.3 


5.3 0.3 

k . . 


23.^ 7.6 


3.5 


22.5 



Table 6 . - 

Percent Use of Different Rationales Classified by Choice for Year 2 









Rationale 


Categories 




Choice 




2 


3 4 


5 


6 


7 


8 9 


Immediate 


357 


27.7 


0.6 1.7 


0.6 


42.6 


6.4 


7.0 13.4 


Delayed 


522 


37.0 


1.0 10.2 


0.2 


32.2 


4.4 


3.8 11.3 



^s who made a delayed choice were asked to recall ^'s instructions when 
the reward was presented. Data for memory of instructions are presented in 
Tables 7 'and 8. Less than one-half of the total Year 1 sample was able to- 
recall E*s instructions, while slightly more than one-half of the Year 2 
sample correctly recalled the instructions. Differences according to sex, 
and mother's education were not significant in repeated-measures ANOVAS, 
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and age differences were slgnif icaut only^in Year 1 * i2.26, « 1/59Q, 
£<.001), favoring older children. 

Table 7 , - 

Percentage of Correct Recall -Responses by Age and^Sex 
I for Year 1 (delayed choice only) 

■ ' ■ • • ■ ^ 



Ase 


N 


Co r r e c t 


Incorrect 

ri 


Other* 








•4 




42-44 mo. ' 


53 


49.1% 


18. 9X 


32. OZ 


45-47 mo. 


169 


35.5 


27,8 


37.7 


48-50 mo. 


196 


39.8 


30.6 


39.5 


51-53 mo. 


218 


55.0 


20.2 


24.9 


54-56 mo. 


* 167 


48.5 


21.0 


30.6 


57-59 mo. 


35 


51.4 


11,4 


37.1 


Boys 


462 


42.4* 


aa.i 


29.4 


Girls 


376 


49.7 


18.6 


31.7 


Total 


838 


45.7 


2 3. '9 


30.4 



*Include3 no answer, "don't know," and indeterminate response*.. 

Table 8 

Percentage of Correct Recall Responses by Age and Sex 
for Year 2 (deiay^ choic^e only) 





Age 


N 


' Correct 


Incorrect 


Other* 


« 

51-53 mo. 


50 


62.0% 


20.0% 


18.0% 


1 54-56 mo. 


132 


5^ 


16.7 


28.6 


57-59 mo. 


116 


52.6 


16,4 


31.0 


60-62 mo. 


132 


52.3 


31. 8 


15.9 


63-65 mo. 


73 


47.9 


28.8 


23.3 


66-69 mo. 


5 


40.0 


40.0 


20.0 


Boys 


2^9 


51.7 


26.0 


22.3 • 


Girls 


239 


54.. 3 


19.2 


26.0 


Total 


508 


53.1 


22.8 


24.1 


O ^ 

IE I^C ^eludes no answer » 


"don't 


know," and indeterminate re8pons«s. 
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Relationship with Other Measures 

In the Longitudinal Study, other purported measures of inpulsivlty 
included average time on slow-lnsrructed -trials on the Motor Inhibition Test 
arid s^wQTuge time to fir'^t response on the Sigel Object Categorization Test, 
Matching Familiar Figures Test (MFF), and the Preschool Embedded Figures 
lest (PEFT). lotercorrelatlons among these variables are presented In 
Table 9*- These data indicate no statistically significant relationships 
between choice and other purported measures of impulslvity. Similar results 
were rep'orted by MacKenzie (19?0) For this sample, at this agei quickness 
of respcjrnse, ability to control response and d<?lay of gratification do not 
have the same relationships as found In previous sfadles- using older Ss 
which have reported low, but significant, relationships between these vari- 
able*! (HeRS et al., 1969; Kahana A* Kahana, 1970). 



/Table 9 

Rclatl6r.§hip8 Among Impulsiwlty pleasures for Years I and 2 

— 





Mlschel 


MFF 


Sigel 


PEFT 


Motcvr Inhibition 


Mlschel - (Delay choice) 




.01 


-.02 


.00 


.07 


MFF Latency (mean Log [x+l]) 


.00 




.08 


.07 


.15 


Sigel Latency (Log 10) 


-.03 


.A6 




.20 


.07 


PEFT Latency (Log 10) 


.06 


.23 


.23 




.02 


Motor Inhibition: Average 
Time, Trial 2, for tWe 
Walking and Drawing Subtests 


-.09 


,10 


.09 


.06 





Note. "Values to tha rigiit of liie diagonal represent -Year 2 data (N • 709- 783) • 
Values to the left of the diagonal represent Year 1 data CH ■ 505-738>* 
r .001 * . l^*:^ for N « ^00. 



*Correlat ions are ba^ed on data ^or the longitudinal sample. 
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The structural analyses of Year 1 end 2 child test data (Shlpman, 1971^ 
19 72} Indicated a "response tenrpo" factor was fonoed by the latency scores 
described above, but imm^diate-delay choice did not load onto this factor. 
Qioice end ineoory also did not load onto the "information-processing skills'' 
factpr. Instead, analysis of the longitudinal sample data indicated that 
Hischel choice defined a separate factor, while the memory score had low 
correlations with several factors. These findings "could be interpreted 
as reflecting special abilities limited to one task and/ or incomplete 
sampling of the processes reflected by t^asks [Shipman, 1972, p. 56]." 
The failure of Mischel choice to load 0nto a factor with other tests, to. 
correlate with other tests of impulsivity, or to show any stability over . 
this age period, suggest that in yoimg children impulsivity is a multi- 
dimensional trait which may have various components that are as yet not 
understood. For the young child,. it appears that the relationship between 
preference for inmediate or dstlayed reward and impulse control has not yet 
stabilized (^f. Shipe 6 Lazare, 1969). 
Sustaary m 

Data froiMthe present study indicate th^t use of the Mischel Technique 



with preschool-aged children Is a feasible method for establishing baseline: 
information for studying possible later changes In delay of gratification. 
Developmental changes in reward preference studied -over a period of time 
might reveal integration of reward choice into mure general impulse control; 
however, at the young age levels studied here the teat seems t:^ be measuring 
something other than impulse control. Yojung children' appear to comprehend 
the task readily as evidenced by high percentages jf the samples making a 
choice, with more than two-* thirds of them able to give meaningful rationales 
^or their choices. The task is simpXe to administer ^nd testers* comments 
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Alchough th-2 Mischel scores showed no relationship with other purported 

* 

measures of Impulsivlty , it roust be remembered that the behaviors required 
for performsnce on these measures are quite different. The research evidence 
presented earlier, indicating that delay of gratification is related to 
other measures. of impulsivity, was conducted with Ss older than those in 
this stud/. At the early age levels with which this study dealt, the data 
indicate that delay of gratification does not have the same implication 
that it has for older ^s. The data do indicate, however, tha^ young children 
can delay impulse to receive a larger reward at a later time point when the 
delay interval is relatively short and clearly speolfied. Stability of choice 
across years was low, however, as were correlations with other measures; the 
fact that the test involves only one item may. account for this* Group 
comparisons of data rather than individual differences would seem more 
appropriate for understanding this test, ^ ^ " ' 

In using the Mischel Technique with young children several a'fepects of 
the procedure need to be considered. One point wh»ich needs to be stressed 
is the child's trust in the tester and his environmeht (cf, Mischel, 1958; ' 
Strickland, 1972). If the child does not trust adults, .especially stiranger^s, 
or "promises," he may make an immediate choice which should be interpreted 
in light of these consideratfons and impulse control. It was noted during 
• the* testing' session that many children who chose the immediate reward saved 
the candy to take home later. This, would sugg'est caution in interpreting 

r 

an immediate choice as inability to delay oral gratification. Consideration 
needs to be given to relationships between choice and characteristics of 
the delay agent, including the possiblity of dif f erential'race effects * 
between examiner and child (cf. Strickland, 1972). Inclusion of an initial 
size identification question and ^a concrete specification to the child of the 

erJc 



length of the delay interval seem to be Important ^procedural modifications 
for use with, young children. Also to be considerpd-^tS' the differential 
appeal of the reward to the child; candy may not have been the befit choice, 
as hunger could have affected responses. 
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Motor Inhibition Test 

Background 

The Motor Inhibition Test was one of several measures of "impulse 
control" ^administered in this study. As a group, these measures permit 
investigation of the dimensionality of self-regulatory 'behavior and of 
its implications for intellectual performance in young economically 
disadvantaged children. The child's score on this task is the time 
taken to perform several motor acts, under instructions to proceed as 
slowly as he can. Thus, in contrast to measures llk§ the Matching 
Familiar Figures Test, this task investigates the child's ability rather 
than his stylistic preference in self-regulation. 

Maccoby, Dowley, Hagen, and Degerman (1965), who introduced the 

task, found that Motor Inhibition scores in middle-class' nursery school 

children were highly consistent across acts, and that they were positively 

related - .44) to IQ, Support for the generality of these findings 

has been found with lower-class preschool children (Massari, Hayweiser, & 

Meyer, 1969), in another sample of middle**<flass nursery school children 

fl , 

fLoo & Wenar, 1971), and in eight-year-old middle-class boys (Ward, 1968a). 

Massari et al. (1969) also provided evidence that the association wtth IQ 

was not based on intelligence differences in the child's understanding of ^ 

the instruction to 'perform the act slowly; for example, they showed that 

time scores when the child vas Instructed to ,?ict fast were not associated 

I 

with IQ. Mumbauer and Miller (1970) in their study of advantaged and * 
disadvantaged preschoolers fdund no significant correlation between Motor 
Inhibition and IQ. For advantajfed children^ a trend in the direction o 
reported by Maccoby et al« (1965) was found, but the correlation was not 
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statlstically significant (£>.05).. Similarly, Huron Institute'' (Walker, 
- Bane & Bryk, 1973) reported low correlations with Binet IQ for the 
Fall 1970 Head Start Planned Variation (HSPV) sample. 

Several investigators have reported significant positive correlations 
between Motor Inhibition scores and response times on tests of ^i^f lection- 
impuloivity (Banta, 1970; Hess, Shipman, Brophy, & Bear, 1969^Kagan, 

Rosman, Oay, Albert, & Phillips*, 1964; Ward, 1968b). The Relationship Is* 

• weak, but provides some evidence for the existet^co ^f^^enerality In the 

impulse control or self-regulation domain. 

Maccoby et al. (1965) reported the short-term retest reliabilities 

of times on the several motor acts to be high, ranging from .77 to .89. 

(However, -the retest interval was not reported, and only ten subjects were 

employed.) Hess et al. (1969) found the score from one act (draw-a-circle 

slowly) to be correlated .28 (N ca. 153; £<.0',) over a one year period 

In children first tested at first grade, while a fall-to-spring study of 

Head Start children found a correlation of only .06 (N « 1457; £ C.05) 

t 

for the total score (Stanford Research Institute, 1971). Walker et al. 
(1973) reported te^t-^retest reliability coef f^icients of .30 to .71 for the 
"slow" times (log transformed) after two weeks for approximately 20 

a t 

Head Start children tested by te8*:er8 with differential testing experience. 
Bissell (1972) reported significant increases (fall to spring testing) in 
motor inliibitlon scores for Ss in Head Start Planned Variation programs. 
The largest gains were made by Ss in programs low in scruccure (e,g., pro- 
grams emphasizing exploration and self-expression). 

Task Description and Administration 

The test requires the child to perfona three Hiotor| acts* The first 

« 

involves walking a distance of six feet on a five*inch wide runway. 
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the second, the cKild trtust draw a line, using ruler and pencil, between 

two points 8 l/rinches apart. The line completes a missing segment of 

wire between two telephone poles shown on the paper. In the thiid task, 

the child Is given a toy tov truck and a jeep which is "broken;** he is to 

wind the jeep up to the rear of the, tow truck, a distance of 30 inches, 

so that it can be taken to the repair shop. 

Each act is introduced with a practice trial, on which nc reference 

♦ * 

to r^ate of performance is made; immediately afterwards* the trial is given 
ot\ which ..he child is instructed to perforrj^r the act as slowly as possible. 

The* **t ruck" subtest did not prove satisfactory In^Year 1 and there- 
fore wan eliminated from subsequent /earn of the study. 'Its scores wWe 
not used In analyses^of the tntei^tclations of measures in Year 1, 

A secona change from Year 1 to Year 2 administration concerned the 
walkway used for the walltisng subtest. In Year 1, fiberboard walkwajts, 
hinged at the middle foi eaqler handling, were used; these proved unstable, 
leading to occasional balancing problems for children. In the second 
year, therefore, the runway was laid out on 'the fl43or in masking tape, 
as had been done in most previous studies with this tagk. 

While the tasks the child is asked to perform are simple, the tester* s 
Job is made somewhat difficult by the need simultaneously to time the 
child* 8 behavior and to monitcf , avid assist with, his perfomance. On the 
walking subtest, the chief problem is to assure that\he child starts 
at the beginning of the walkway and does not fall off. On the drawing 
subtest, the tester must give the child practice In drawing, and during 
both practice and test trials, must, if necessary, af^slst by holding the 
ruler -oteady. On the truck subtest,' finally, the tester must hold the 
tru'A steady and be prepared to uedirect the Jeep if It begins to roll to 
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the side rather than directly towards the tow truck* 

Scoring 0 

The data consist of six scores — for each of the three subtests, 
the tliie taken c;t the practice trial and on the "slow" Instruction trial* 
Because of their ^k^wed distribution* these ^scores were transformed by 
log (x 4- 1) for all analyses* 

Score Properties 

Means and percentiles for the subtests administered in Years 1 and 
2 are presented in Table -1* 



Table 1 • 
Means, Standard Deviations, and Percentile Distributions* 





for 


Trials 1 


and 2 in 


Years 


1 and 


2 


















/ 




Pe 


ircentiles 




Score 




N 


Mean 


SD 


10 


25 


^50^ 


75 


90 


Year 1 












1 








Walking - 


Practice 
• 


1467 


0.76 


0.16 


0.57 


0.65 


'0.74 


0.84 


0.98 




Slow 


1471 


0.87 


0.21 


0.61, 


0.72 


0.85 


1.01 


1.15 


Drawing - 


Practice 


1392 


0.. 68 


0.22 


0.40 


0.53 


0.66 


0.81 


0.96 




Slow 


1406 


0.84 


0.29 


0.48. 


0 62 


0.81 


1.01- 


1.23 


Tow Truck 


^ Practice 


1448- 


• 1-.62 


0.17 


1.42 V 


1.52 


1.62 


1.72 


1.83 




Slow 


1448 


1.71 


^Xs 


1.49 


1.59 


1.70 


1.82 


1.94 


Year 2 










J>- 










Walking - 


Practice 


1117 


0.75 . 


0.15 


0.57 


0.64 


0.-74 


0.84 


0.96 


0 


Slow 


1114 


D.94 


0.22 


0.66 


0.78 


0.93 


1.08 


1.24 


Drawing 


Practice 


1-289 


' 0.65 


0.20/ 


6.4.0 


0.51 


0.63 


0.76 


0.90 




Slow 


1290 


0.95 


0.3/)- 


0.57 


0.74 


0,S3 


J.. 14 


1.35 



*Data are times in seconds tran8£oriim<r by log (x 1) . 
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Correlations among the slow administration time scores were examined 
to determine whether all three subtests did in fact contribute to a single 
dimension of ability to infiibit response. Fo^two of the subtests — 
waJJc-a-line and draw-a-line — the intercorrelar.ion was .50 (Year 1) and 
.53 (Year 2), i.idicating the presence cf such a dimension. TJiis is almost 
identical to that reported by Walker et al . (1973) for the Fall 1970 
HSPV Saiiple (r ^ .A6/n « 10A3) . The tlj^rd subtest, in which the child 
had to wind up a toy jeep to the back of a tow truck, showed lesser correli 
tions with the first two, approximately .25 (Year 1 only).. (Walker et al. 
[1973] also report correlations in the 20 's.) The lower relation may have 
been due to a combination of the greater demands this subtest made on tl^e 
child's coordination — the winch .of. the tow truck was difficult to manipu- 
late smoothly — and on th6 tester's skill — the truck had to be held 
steady, and children had to be kept from reversing the direction in which 
they were winding, at the same time the tester was attempting to time 
the task. 

Practice and slow times from each subtest were related around ,50 in 
Year 1, and .40 in Year 2, reflecting shared method variance: but there 
was little consistency among practice times: those frqm the walking .and 
drawing subtests correlated .17 In each year's data» while time from the 
'truck subtest had near zero correlations vlth time frqm each of the 
others. 

The 'Stability of performance over two administrations was examined 
fqt* a single score, the average of standardized "slow" administration time 
scor.es for the walking and drawing subtests. This score showed a correla- 
tlon of .39 ovter years. ^ 
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Sample .Performance 

Descriptive data for age and sex results ^are presented in Tables 2 and 
3, for average transformed "slow" times over the walking and drawing 
subtests. For purposaj of analysis, these two subtests were combined into 
an average time score for each subject, and these data were then examined 
by analysis of variance (age x sex x SES), using only those subjects tested 
in both Years 1 and 2 of the study. 

Table 2 

Means, Standard Deviations, and Percentile Distributions 
by 'Age and Sex in Year 1 

Walking Subtest ~ Slow Administration 



Percentiles 



\J L \J\JU 










1 0 


25 




7'i 




42-44 


mo. 


96 


0.84 


6.18 


0.61 


0.70 


0.82 


0.97 


1.10 


45-47 


mo. 


312 


0.87 


0.21 


0.61 


0.72 


0.84 


1.00 


1.13 


48-50 


mo. 


345 


0.85 


0.21 


0,60 


0.70 


0.83 


,0.98 


1.12 


51-53 


mo. 


385 


0.88 


0.22 


0.60 


0.72 


0.87 


1.01 


1.15 


54-5^ 


mo. 


274 


0.92 


1.22 


1.65 


1.76 


1.88 


1.04 


1.21 


57-59 


mo. 


59 


0.87 


0.23 


0. 56 


0.76 


0.84 


1.00 


1.13 


Boys 




773 


0.86 


0.21 


0.61 


0.72 


0.84 


0.99 


1.14- 


Girls 




698 


0.88 


0.21 


0.61 


0.72 • 


0.86 


1.02 


1.17 


Total 




1471 


0.87 


0.21 


0.61 


0.72 


0.85 


1.01 


1.15 








Drawing 


Suljtest 


- Slow 


Admlnistrati 


on 






42-44 


mo. 


84 


0.76 


0.25 


0.47 . 


0. 58 . 


•0.73 


0.94 


1.04 


f 45-47 


mo. 


294 


■ 0.81 


0.29 


0.47 


0.59 


0.77 


0.99 


1.18 


48-50 


mo. 


328 


0.80 


0.27 


0.47 


0.61 


0.77 


0.97 


1.16 


51-53 


mo. 


373 


0.85 


0.28 


0.50 


0.64 


0.83 


1.04 


1.25 


54-56 


9tio. 


270 • 


0.89 


0.31 


0.51 


0.6^ 


0.80. 


im 


1.32 


57-59 


1 

mo. 


- 57 


0.90 


0.28 


0.56 


0.69 


0.84 


1.11 


1.24 


Boys 




742 


0.83 


0.29 


0.48 


.0.62 


•0.80 


1.00 


1.21 


Girla 




664 


0.84 


0.29 


0.49 


0.63 


0.82 


1.02 


1.25 


Total 




1406 


0.84 


0.29 


0.48 


0.62 


0.81 


1.01 


1.23 
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Tab'e 3 

Means, Standard Deviations, and Perc^>ntile Dietributions 
by Age and Sex in Year 2 

Walking Subtest - Slow Administration 



Group 




N 


Mean 


SD 


10 


25 


Percent iles 
50 


75 


90 


51-53 


mo. 


71 


0.91 


0.21 


0.67 


0.75 


0.87 


1.05 


1.23 




mo* 


0*7 A 


0.90 


0.21 


0.64 


0.76 


0.88 


1 . U2 


1 1 o 




mo. 


O / Q 


0.95 


0.22 


0.66 


0. 78 


0.93 


1. 10 


1. 2!) 




mo. 


30d 


0.95 


0.22 


0.67 


0.79 


0,96 


1 no 
1 . U9 


1. 23 




mo. 


2Uo 


0.97 


0.22 


0.69 


0.81 


0.96 


1 . 13 


1. 29 




mo. 




0.97 


0.32 


0.71 


0.80 


0.90 




1 . 33 


Boys 




C O 1 


0.93 


0.22 


0.66 


0.78 


0.92 


1 . U/ 


1 . 2<» 


Girls 


• 


527 


0.95 


0.22 


0.67 


0.78 


0.93 


1. 09 


1. 23 


Total 




1 1 1 A 


0.94 


0.22 


0.66 


0.78 


0.93 


1 AQ 


1 . 2^ 








Drawing Subtest - Slow 


Administration 






51-53 


mo. 


73 


0.95 


0.27 


0.64 


0.74 


0.92 


1.16 


1.32 


54-56 


mo. 


315 


0.89 


0.31 


0.51 


0.66 


0.88 


1.11 


1.31 


57-59 


mo. 


290 


0.94 


0.30 


0.38 


0.72 


0.91 


1.13 


1.36 


60-62 


mo. 


34A 


0.97 


0.30 


0.60 


0.77 


0.95 


1.16 


1.37 


63-63 


i 

mo. 


252 


0.99 


0.30 


0.62 


0.79 


0.98 


1.16 


1.38 


66-69 


mo. 


16 


0.89 


0.33 


0.56 


0.62 


0.87 


1.10 


1.29 


Boys 




683 


0.93 


0.29 


0.56 


0, 72 


0.92 


1.11 


1.31 


Girls 




607 


0.97 


0.31 


0.59 


0.75 


0.94 


1-19 


1.40 


Total 




1290 


•0.95 


0.30 


0.57 


0.74 


0.93 


1.14 


1.35 



Age analyses, performed separately for both years on the data split 
at the median into an "older" and a "younger" grpup, were highly signifi- 
cant in both Year 1 ( F - 27,14, df - 1/1118, £-1.001) and Year 2 ( F - 15.47, 
df « 1/1119, £<.001), favoring the older subjects, although the differvinces 
were very small in absolute magnitude in both years. Over all trials in 
both years, age correlated with log time from -.08 to .14. Results of a 
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repeated-measures analysis of variance (age x sex x SES) on data from 
children tei^ted In both year^ shoved SES, as Indexed by mother* s education 
(belov 10 yearis of schooling, 10-12 years, above 12 years), to have a highly 
significant effect across years (F « 52.74, df • 2/1089; £^1.001), with 
scores increasing am mother* s education Increased. 

Children In the present sample performed the motor acts relatively 
quickly. The mean nucvber of seconds to complete the walking aad drawing 
subtests under slow Instructions was 6.4 and 5.9, respectively. In Year 1, 
and 7.7 and 7.8, In Year 2. It Is clear, therefore, that there Is ample 
opportunity for further development In these children of the ability to 
alow down a motor response. 

Finally, instiructlons to perform the act slowly did lead children to 
perform more slowly on the second trial thaf ) the practice trial for 
each task. Mean time scores utlder slow instructions 'represented an increase 
over practice times of 36% for the walking subtest and 54^ for the drawing 
task .in Year 1, and of 65% and IJX^ respectively, in Year 2 data. Moreover, 
when the sample was divided into six three-month age groups, an increase 
in mean times from first to second trial was found on each subtest for every 
age level in both years. Thu6, although the change lu performance under the 
slow Instruction was not large in absolute terms, ir was highly consistent, 
and even the youngest children were able to conform to the task demand. 

Constru c t Validity 

Results with the present sample were, in general, consistent wit^ those 
that have been found by otY ' investigators using this task. X^^^^ 
evit'ence for consistency in "slow" administration times across the tasks 
though, as discussed above, and presum<ibly because of the poor design of 
the subtest, scores from the tow truck subt<ist were only moderately .corre- 
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lated to those from the other two subtests* Motor inhibition ability 
(average standardized time, after log transformation, on the slow adminis- 
tration of the walking and drawing subtests) correlated* positively with 

« 

various measures of competence of performance » for example, *36 and •37 

with the Preschool Inventory in Years 1 and 2, respectively; and .34 and 

.36 with the Peabody Picture Vocabulary Test, Form A. In the various 

breakdowns of the data it loade4 consistentJ.y on the first, competence- 
* 

related factor (Shipman, 1971, 1572). Practice times, on the other hand, 

showed little internal consistency, little relation to slow times, and 

no relation to ability measures, supporting the interpretation of t\y^ 

task as measuring the child's self- regulation ability rather than a 

♦ 

preferred response style. 
« 

There v^as, however, no relation to other measures in the "impulsivity" 
domain. • Of the three latency measures which might, at least in Year 1, 
contain impulsivity variance (those on the MFF, Sigel, and PEFT) , none 
correlated higher than .15 with MIT performance in either year. Likewise, 
ability to delay gratification (Mischel choice) had correlations of .01 
in Year 1, and .07 in Year 2, with MIT performance. Motor Inhibition 
ability did correlate -.22 with Matching Familiar Figures error scores in 
Year 1, and -.25 with errors in Year 2. Presumably, however, this correla- 
tion was mediated by an ability rather than a stylistic component of MFF 
performance; partialling out PrescHool Inventory scores, for' example, 
reduced these correlations to -.08 and -.07, respectively. 

Summary 

These results suggest that the roost appropriate motor inhibition score 



O All correlations are based on data from the longitudiii^l subjects only. 
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from this test is the average of standardized (and log traniformed) slow 

times from the walking 2nd drawing subtests. The truck subtest results 

will be omitted in f/iirther analyses, and the test as given in future years 

of this study will ^ot include this subtest. (Huron Institute [Walker et 

al., 1973J, from its reanalysis of 1970 HSPV data, comes ^to a. similar 

recommendation.) It remains to be seen whether the truck subtest is 

simply unreliable because of equipment and administration problems, or 

whether additional processes are brought into play during the substantially 

longer time period required for response on this subtest than on the other 

two employed. ■ ^ ' 

The la::k of intertask consistency in practice time indicates that there 

I 

is no need to ''correct" thfe motor inhibition score for ptactice time. 
Moreover, the absence of. a factor common to practice and slow administration 
times suggests . that the test provides a measure of the ability to regulate 
one s own behavior, rather than a stylistic preference for a fast or slow 
tempo of response, or an index of motor coordination. 

Motor Inhibition ability correlated significantly with other measures 
of competence and achievement in the battjery and, like these, was positively 
associated with age and .SES The results of MassarJ et (1969) suggest 

that the relationship is not simply due to a failure of less able or less 
advantaged children to understand the instruction to perform slowly; and 
in Che present data the finding that even the youngest ag^ groups showed 
some tendency to slow response on instruction is compatible with the same 
conclusion. Perhaps inhibition of response improves -performance on ability 
tests, or perhaps more able children are more advanced in a developmental' 
sequence, one of whose attributes is increasing self-regulation ability; 
^'■^e present data do not provide the information needed to explain what 
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processes underlie the relation. 

' general "inipulsiyity" dimension did not emerge in the first two.* 
years* data of this study. Resjalts from future years will be examined to 
discover whether such a dimension develops at a later age in these children 
and the extent to which it is associated uit\\ different teaching behaviors; 
f.or example^ the extent to which. the child .is encouraged to reflect and 
consider alternative responses; 
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Open Field Teat 

Backerouad 

•lost test.s require the child to perform a narrowly defined task, and 
provide for step-by-step control over his activity by the tester. It is • r 
likely that there are important dimensions of behavior which might be 
assessed by observing the child in a less structured, more "open" play 
setting. Such dimensions would include both cognitive variables (e.g., 
complexity and duration of play activities) and persoTial -social ones (e.g., 
style in coping with an unfamiliar situation). The Open Field Test provided 
such a setting. 

Virtually nothing Is known concerning the importance of situational 
parameters foV the manifestation of individual differences in play. Therefore, 
it seemed advisable to provide as "neutral" a setting as possible. The child 
was placed in a room containing a number of toys, varying in familiarity and 
complexity; he was given minimal instructions; and minimal social stimulation 
was prpvlded — the tester was present in the room, but unobtrusive ahrf minimally 
responsive. Several investigators have employed similar settings, Ck)ldberg 
and Lewis (1969), Meeser and Lewis (1970), and Kag^ (1971) with infants of 
both sexes and of both middle and lower class; and Hess, Shipraam, Brophy 
and Bear (1969), with first grade children covering a broad SES range. In 
these studies, in contrast to the present one, the child's mother was present 
in the room, and recording was don^ by observers watching through one--way 
mirrors. Interestingly, both sets of studies found SES differences to be 
largely nonexistent In such a setting, though there were sex differences In 
both Social and nonsoclal behaviors. With young children there is also some 
evidence that the meaning of one frequent measure, the number of changes in 



play objects in a fixed time, differs across sex, relating positively to rate 
of habituation to visual stimuli in boys, and negativelv In^ girls (Kagan, 1969; 
Messer, Kagan & McCall , 1970). With first graders, finally, ther^ is 
evidence for relations between measures of level and length of sustained play 
activity, on the one hand, and of maternal control and teaching strategies 
and of child competence and cognitive style, on the other (Hess et al., 1969). 

Task Description •'and Administration 

After a child was halfway through one conventional test battery, he was 
brought into a new testing room. He was shown ten standard play objects 
arranged around the room Including two dolls (one dark-skinned, one light), 
a truck, alphabet blocks. Rising Towers (complex plastic building blocks), 
clay, crayons, felt-tipped markers, plain paper, and a four-page coloring 
book. He was told that he could ^ anything he wanted wfth the trws. The 
tester seated herself In one corn'^r of the room and remained there for ten 
minutes, Inltiaaing no ititeractlon with the child and responding minimally 
to any overtures he ma^e. 

During each thirty-second period *of the test', the tester recorded and 
described every play activity involving each object, along with a variety or 
nonplay activities — child verbalizations, divided into those directed toward 
the tester and those apparently made for the child's own benefit; approaches 
to the tester; active attempts to leave th^ testing situation; and inactivity. 
Each behavior was tallied in a matrix in which columns Indlcate/J the 20 time 
periods Into whi^ch the task was divided, and in which each row Indicated a 

c 

partlculai object or nonplay activity. (See answer sheet attached*) Entries 
* 

in the matrix were also numbered so as to be coordinated with descriptions 




"Che activity entered on lines below the matrix. Every play activity 
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occurring during an interval was entered, no matter how brief. The tester 
also indicated, by drawing a circle to include ti.e two more tallies, 
whenever the child combined the use of several objects in his play. 

Scoring 

The initial step in data analysis was to recode the data from the answer 
sheet onto a 15 x 20 matrix. As before, columns indicated time periods and 
rows indicated specific objects or nonplay activities. Here, however, for 
the 10 objects the numfoer entered in each cell of the matrix referred to a 
given levej. of i>lay activity. Nonplay activities were coded- for presence- 
absence In each cell, except for the two verbal activities. "Talks to tester*' 
was coded Into attempts to draw the tester's attention to the task, seeking 
help or direction, attempts to withdraw from the play situation, and oth-er or 
Ambiguous verbalizations. , ''Talks to self* was categorized as related to the 
play activity, unrelated to the play activity, and ambiguous* Details are 
given in the coding manual attached. 

Coders were trained through cell-bycell discussion of their practice 
codlngi and reached, a level of agreement of around 90% with a "standard'* 
coding of twenty protocols, chosen to.be of greater than average difficulty, 
by the end of the. training period. (An entry here was counted as an agreement 
only If the object, the time perickl, ^and the level or subcategory entered were 
all exactly correct; thus, many "disagreements," such as those credited to an 
incorrect time period, would generally have no effect on total^cores . ) 

Three aspects of the chlld*s play activvitles were scored. The first of 
these was the number of half-TnlnuL€ periods ovvl: of the twenty during which 
• he engaged In any play activities. The second Wiis ffiiean complexity of play^ 
All activities with the object? were coded Into one of four ^'levels." 
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Level 1 play involved only attending to a play ojectj level 2, holding or 

manipulating it; level 3, playing with one object alone; and level 4, using 

two or more objects in an integrative activity. The coinplexity score 

the mean level taken over all play activities recorded.*- This procedure made 

possible an objective and relatively straightforward approach to complexity 

oi play, yielding scores whose ranking of subjects closely agreed with 

intuitive judgments of complexity* Third, the duration of sequences of 

activity engaged in by the child was measured. A ''simple" sequence was 

defined as a series of halfrnilnute periods during which the child continued 

without interruption to play with the same object. 

I ^ 

^ Number of siraple^S^^/Ttr^ces , mean length, and length of longest and of 

shortest simple Sequence were all obtained. Comparable scores were obtained 
for "complex" sequences, those in which at le^st part of t?he time was spent 
in play involving an integration of two or more of the objects. The three . 
types, of scores indicated above all represent summaries of the child *s play' 
activity, without respect to the particular play objdcts employed. In 
addition, scores were obtained for the number of periods during which the child 
employed each object in play, and for the mean level of complexity of his 
play with ^ach object used. 

The remaining sco^res obtained concerned the child's nonplay activities. 
Verbalizations directed toward the tester and verbalizations intended 'for the 
child himself were scored (number of periods in which eacl^ of thesje occurred) , 
along with counts of the number of periods in which each subcategor> of verbal- 
ization of those listed above was found. Finally, the number of time periods 
in which the child approached (or remained with) the tester, made active attempts 
to leave th»5 testing situation, and engaged in no overt activity, were each 
- red. ^ i 
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Score Properties ' 

Examination of the data showed that a number of the scores lifted above 

repres^fbted rare events. Mhile some of. these might be of. interest in furure> 

• « 
specialized .aaalyses , they did not possess suitable distributions for inclusion 

in the factor analyses and analyses of variance conducted thus far. Table X 

jr 

contains the means and medians f t theee scores, expressed in terms of the 

^ TabJe 1 

Scores Possessing Insufficient Variance to Support Further Analysis 







. Year 1 


(N = U71) 


Year 2 


(N = 89 3) 








Percent 






Percent 


Score 


Mean SD 


Median of Subjects 


Mean SD 


Median o 


f Subjects 




i 










No, of Blay 


18,61 3,^0 










Periods 


19.83 75^ 


19.^4 2.08 


19.89 


82^ 



Verbaiizatfons 
to Tester: 
-Seek attention 

-Seek l^lp 

-Stop activity 

Verbalizations 

to Self: 

- Related to 




^0.64 2.00 
0.32 0,9? 
0,12 0,63 



19 0.64 1.76 - 0,16 

17 0,29 • 0.78 0,10 

6 0.09 0* 58 0,03 



Play 


0.71f 2.32 


0.09 


16 


1.05 


- Unrelated 










to P^ay 


0.24 1.35 


0..()3 


6 


0.33 


Approach Tester 


0.14 0.>1 


0.04 


7 


0.18 


Attempt to Leave 


0.17 0.99 


0.03 


6 


D.IO 


Do Nothing 


0.80". "3/20 


0.06 


U 


0.37 



24 
17 
5 




27 

11 
10 
5 
9 



»te. — Means and medians are for number of period/ in which the subject engaged 
In the activity in question. Percent ofysubjects is percent who engaged' 
In the activity at all. 



FRir 



"zent of subjects playing with objects in/ 20 of 20 play periods'. 
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number of time periods out of 20 in which tKe child engaged in the activity > and 

.the per cent of children who engaged in the activity at any time during the 

10*minute observation. Number of periods of play is included in this table 

since there was virtually no failure of the child to engage in play activities 

for ail, or nearly all, of the time spent in the situation. Totals for verbal- 

J 

ization tp testet and to self possessed an adequ^ite range for use in analysis, 
but the subcategories into which each of these was divided did not ; the median 
occurrence of each such category was less than .2 time periods. Approaching 
the tester, attempting to leave the situation ,^ and engaging in no activity, 
finally, all had median frequencies of less than .1 time periods in both 
years of testing. 

Examination of scores for sequences of activities showed that, these were 
highly interrelated. . Number of simple sequences, longest simple sequence, and 
shortest simple sequence, for example, had intercorrelations on the order 
of .70 (ignoring sign; number of sequences was negatively correlated with each 
of the other two measures) in each year of testing. One score, number of 
simple sequences, was chosen to represent simple sequences in further analyses. 
Complex sequences form a subset of simple ones with only about one-third of 
the sahple showing any such sequences in either year. No score for complex 
sequences was included in th^ analyses. 

' Four scores appropriate for use in structural analyses remained after this 
process of score reduction; these were mean complexity of play number of 
periods child talked to tester, number of periods child talked to self, and 
number of simple sequences. An estimate of the reliabilities of these scores 
was obtained by scoring the first versus the second half of the test for a 
randomly drawn sample of 100 cases^ in each year. Split-half reliabilities for 

^ in coinplexity of play were .61 in Year 1 and .52 in Year 2; they were .81 and 
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• 72 , .respectively , for verbalization directed at the tester, and ,73 and .75 ' 
for self-directed verbalization. This procedure was not appropriate for assess 
ing the reliability of the number of sequences score. These are conservative 
estimates^ of the reliability of the child's behavior, since any systematic 
changes in behavior over time within the session might result in lowered 
coefficients . 

In addition, scores for play with each object were retained for examina- 
tion. Finally, scores for "masculine" and "feminine" play were derived 
empirically, based on play with those objects on which clear sex differences 
in amount of play were obtained. Given the lack of any very satisfactory 
procedure for obtaining reliability estimates on these time-based scores, 
especially for events which were relatively low in rate of occurrence for the 
typical subject, no reliability assessments were made for these scores. 

Sample Performance 

Attention in the analysis was directed toward the four "major" scores 
listed above. Means for each of these scores are presented in Tables 2 and 
3 for Years 1 and 2, respectively, b> three-month ^age intervals, sex, and 
total sample. For each of these scores, age (median split on age at time of 
Year 1 testing) x sex x SES (three levels of mother's education) repeated- 
measures analysis of variance was performed. For mean complexity of play a 
significant effect of sex was pre'sent; males tended to engage in more complex 
play (F = 46,87, df = 1/678, £<-001). The sex effect was also significant 
at the »001 level in *age x sex x SES analyses conducted separately for the 
longitudiaal saiple each year. In Year 1, males had a mean complexity score 
of 3,19 and females, 3,05; in Year 2, the respective meai)s were 3.12 and 3.01. 
These analyses showed no significant changes over years in mean complexity, 
O J no effects attributable to age or SES. 
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Table 2 



Means and Standard Deviations tor Selected Scores 
by Age and Sex for Year 1 



Age in Months 



Score 




42-44 


45-47 


48-50 


51-53 


54-56 


57-59 


Boys 


Girls 


Total 


Mean ^ 


IN 




Q /, 


'^n 7 






JO J 










/DO 


u / X 


1439 


Complexity 


M 

ri 




,08 


'X in 


7. in 


3 


.10 


3 


.13 


3, 


.05 






3 


.10 


of Play^ 


SD 


0. 


.41 


0.31 


0.35 


0 


.29 


0 


.28 


0, 


,40 


0.35 


0.27 


0 


.32 


Number of 


N 




^95 


308 


332 




378 




266 




59 


769 


669 


1' 


^38 ' 


Simple 


M 


2. 


,97 


3.00 


2 .86 


2 


.90 


2 


.87 


2 


.54 


2 .77 


3.05 


2 


.90 


Sequences ^ 


SD 


2 


.19 


2.23 


2.15 


2 


.22 


Z 


r\ o 
.Do 


1 , 


"7 C 


2 .06 


2.26 


2 


.16 


Talk to 


N 




96 


318 


337 




388 




271 




61 


784 


6 87 


1471 


Self (Number 


M 


0, 


.98 


1.92 


1 .94 


1 


.89 , 


1 


.68 


1, 


.54 


1.96 


1 .'60 


1 


.79 


of Periods) 


SD 


2 


.43 


3.87 


3.93 


3 


.80 


3 


.54 


3 


,36 


3.94 


3.43 


3 


•71 


Talk to 


N 




96 


318 


337 


* 


388 




271 




61 


784 


687 


1471 


Tester 


M 


2 


.27 


2 .10 


1.98 


2 


.13 


2 


.34 


2 


.28 


2.04 


2.26 


2 


.14 


(Number of 
























Periods) 


SD 


,3 


.99 


3.47 


3.56 


3 


.86 


4 


.00 


3 


.69 


3.53 


3.95 


3 


.74 



^Subjects who showed no play activities eliminated from sample for this score. 



0 In the analyses for the number of periods in which the child talked to 
the tester, the repeated-measures analysis showed a marginal effect of SES 
(F = 4.32, df = 1/699 , £<.02) and a marginal year by SES interaction (F = 3.04 
df = 2/699, 2.<.05). The analyses for individual years showed a significant 
SES effect in Year 1 (F = 9.99, d^ = 2/1121, £<.001) , with means of 1,5, 
2.3, and 3.2 periods, respectively, for levels .1, 2, and 3 of SES, while there 
was no effect in Year 2 (means of 1.1, 1*4, and li3 periods). Age and sex 
had no signiricant effects on talking to the tester. 
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Number of periods child talked to himself showed no significant effects 
in the repeated-measures analysis or in the analysis of Year 2 data alone. 
The Yearl analysis showed a significant effect of sex, with mal^s engaging 
in more such talk (F = 9.60, df = 1/1121, £<.005). Means were 2.0 periods 
for males and 1.4 for females. 

Number of simple sequences, finally, showed only an increase in mean 
score over years in the repeated-measures analysis (F = 15.00, df_ = 1/682 , 
£-4.001). In the analysis of Year 1 data there was a marginally significant 

^ Table 3 

Means and St'andard Deviations for Selected Scores 
by Age and Sex for Year 2 



Score 




51-53 


54-56 


le in Months 
57-59 60-62 


63-65 


66-69 


Beys 


Girls 


Total 


Mean 


N 




75 


- 207 


209 


244 




146 




9 


464 ' 


426 


890 


Complexity 


M 


3. 


.10 


3.07 


3.12 


3.07 


3 


'.09 


3. 


,01 


3.15 


3.02 


3.09 


of Play^ 


SD 


0, 


.28 


0.21 


0.29 


0.25 


0 


.24 


^ 0. 


,37 


0.28 


0 .21 


0.26 


Number of 


N- 




75 


0 207 


209 


244 




146 




9 


464 


426 


890 


Simple 


M 


3. 


.00 


3.44 


3.16 


3.59 


3 


.37 


3, 


.33 


3.49 


3.24 


3.37 


Sequences 


SD 


2, 


.15 


2. 34 


2.03 


2. 38 


1 


.88 


2. 


.12 


2.18 


2.21 


2.20 . 


Talk to 


N 




75 


209 


209 


245 




146 




9 


465 


428 


893 


Self (Number 


M 


1. 


.64 


1.70 


2.03 


1.76 


1 


.90 


1, 


.00 


1.80 


1 .83 


1.82 


of Periods) 


SD 


3. 


.71 


3.53 


3.81 


3.24 


3 


.58 


2, 


.29 


3.41 


3.6'6 


3.53 


Talk to 


N 




75 


209 


209 


245 




146 




.9 


465 


428 


893 


Tester 


N 


1, 


.52 


1.44 


1.43 


1.32 


1 


.25 


0. 


.11 


1.19 


1.55 


1.36 


(Number of 






















Periods) 


SD 


3, 


.40 


3.02 


2.53 


2 .34 

-4 


2 


.33 


0, 


.33 


2.35 


2.92 


2.64 



Subjects who showed no play activities eliminated from sample for this score. 



SES effect ( F = 3.46, df - 2/10.96, £<...05) , with means of 3.0, 3.0 and 2.5 
obtained by the lowei^, middle and higher SES children, respectively. "There 
were no significant effects in the analysis of Year 2 data alone. 

For these four scores, Lov bui significant correlations across years 
were obtained. Mean complexity ' of play correlated .19 from Year 1 to Year 2 
number of periods talking to the tester, .17; nimber---of--^pLeriods._ta_lk^'n^ 
self^ .15; and number of simple sequences, ,21. With N's of 744 or larger, 
each of these coefficients is significant at .01. 

Despite a high degree of consistency in relative frequency of play 



with the objects (see next section) , males and females showed several signif 
icant differences in play choices. In bot;h years, males spent more time 
with the truck and blocks, while females spent moire time with the dolls, 
crayons, and coloring book (£<.01 for each comparison). An index of 
"masculine'" play was derived by summing the number of periods of play with 
the truck and blocks, while an index of "feminine" play was obtained by 
summing play activities with the dolls, crayons, and coloring book. The 
means of these scores in each year are presented in Table 4. In age x SES 



Table 4 



Sex Typing in ^Mean Number of Periods of Play with Objects 

Preferred by Each Sex . 



Year 1 



Year 2 



Masculine Play ^ Feminine Play 



Masculine* Play 



Feminine Play 



Boys 



9.46 



3.82 



9.22 



4.54 



Girls 



3.78 



8.13 



3.35 



8.46 



analysis of variance, feminine play by males showed an effect for SES (more 
feminine play associated with low?r SES, 2^<.025). No other ^igfiificant age 
or SES effects were found. 

Play nin Individual Objects 

Results for the child's play with individual objects are presented in 
Table's -5 through 8. These data are presented as possibly useful descriptive 

4 

information; they have not been examined in detail or used in structural 
analysis. Year 1 data are presented in Table 5 for the mean number of periods 
of play with each object, for each age group, boys, girls, and total sample; 
and in Table 6, by the same breakdowns, for the number of children playing with 
each object and the mean complexity of play taken over those subjects who 
played with the object in question. Year 2 data are presented analogously in 
Tables 7 and 8. 

t 

These data were examined to determine whether boys and girls showed 
consistency in their play with the 10 objects. There was agreement across 
sex in the relative number of periods in which ea^'ch object was used (the rank 
order correlation, rho , was .66 for Year ] data and .60 for Year 2), in the 
number of children playing with each object ( rho = .70 and .76, respectively), 
and . in the mean complexity o4 play with each ob j^^t^^ ^ho - 1.00 and ° . 75 , 
respectively). For five of these coefficients, 2^<.05- Blocks, truck, and 
Rising Towers elicited the most complex play from children of each sex These, 
along with the magic markers, coloring book, and (in Year. 2) the clay, were 
mosf^of ten played with. The dolls were less popular with childreQ of both 
sexes and tended to plicit.^the least complex play activity. 

A similar analysis was used to examine tfi^^ consist-eney--of--pl-ay"43ehav^^ — ' 
across age groups within each year. The index here was the coefficient of 
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concordai>':e , W, which Is a generalization of rho . For number of periods of 

play with each object, W was .96 in Year 1, .94 in Year 2; fcr nuirf)er of 

children playing with each object, it was .90 and .98, respectively; and for 

mean complexity of play, it was ,9 3 and .73, respectively. All of these 

coefficients are significant at the .01 level. ^For Year 2, the analysis 

0 

used only five of the age periods; the nunber of children falling into the 

* 

66-69 month age interval was too small to provide reliable numbers 1) 

Finally, comparisons were made across years of testing. For the total 
sample tested in the two years, all three measures showed high consistency: 

0 

rjio was ,83 for number of periods of play with each object, .85 for number 
of subjects playing with each object, and .99 for mean complexity of play 
with each object. Each of these coefficients is significant at the .01 
level . 

In summary, there was a moderate degree of consistency in play prefer- 
ences across sex, and a high degree of agreement across age within year and 
across years of testing. 

Relationship with Other Measures 

In the factor analyses of both Year 1 and Year 2 data {13-factor solution, 
Varimax rotation; see Shipman, 1972) mean complexity of play and mean number 
of simple sequences defined a test-specific factor on which no other variable 
had a substantial loading. These two scores correlated with one another -.19 
in each year's data for the 'longitudinal sample; they did not correlate as 
high as ,20 with any other measure In the battery. 

In the analysis of Year 3 data, a large general ability factor emerged. 
In the Varimax rotation, this factor split to some extent into perceptual 
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and verbal abilities. Talks-to-tester loaded substantially on factor, 4,- 
the verbal component of ability, which contained moderately high loadings 
as well for the Sigel Object Categorizing Test (SOCT) grouping responses, 
and for uhe Talks-to-seif cieasure. Its oxily correlation in the battery 
as high as ,2, however, was with the" PPVT, Form A ( r = .23). Talks-to- 
self dJ.d not correlate thir> high with any other measure. 

In the Year 2 data, in which there was no separation of general ability 
into verbal and perceptual components, there was no relation between Open Field 
verbalization measures and. any ability measure. .Factor 2 in the Varimax ■ ^ 
analysis was defined by t>ie Talks-to^tester and Talks-to-self measures, along 
with the verbal elaboration score on the Preschool Inventory. In extension 
analyses, elaborations on the Social Schemata Test also correlated with this^ 
factor. The correlations between the two Open Field verbalization measures 
and the two verbal elaboration measures ranged from :25 to .31. Thus, a. 

tendency toward /spontaneous verbalization in a test situation, unrelated 

/ ' ■ ' ' 

to measures of /competence, appears to underlie the Open Field verbalization 

/ 

measures in Ye^ar 2. 

Measures^ of sex typing ir. play showed little consistent relation to other 
measures in the battery. In Yeat 1, masculine play was associated with longer 
l^atencies on the SOCT, and feminine play, with shorter latencies, for both 
sexes; Matching Familiar Figures reaction time was negatively related to 
feminine play for males. In Year 2, masculine play for males was negatively 
associated with Massad Mimicry scores, while masculine play for females 
related negatively to the Mischel memory score. These correlations w4re 
all modest in magnitude and, given their apparent lack of systematic meaning, 
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do not merit further interpretation at this time. 
Comments 

p 

The^Open Field Test way included in the Longitudinal Study test battery 

in the hope of assessing a number of variables which might not be manifested 
in a more standard testing situation. There is negative evidence — a general 
lack of correlation with the test measures, along -with low cbmmunalities in 
the factoi matrices — suggesting that what was measured was indeed different. 
In part, the separation of Open Field from other testing measures may be 
attributable to the difference in format between a "convergent" testing 
situation, with limited response alternatives and overall direction of 
activity by the tester, and the "divergent" play situation, with much bror>der 
freedom of activity for the child. In part, however, it may also be attrib* 
utable to the choice of measures to be employed in the test batteries,. To a 
large ex£ent, only general inf orination-processing skills were successfully 
measured ^y the battery; attdempto* to sample stylistic variables and personal- 
social characteristics vjere less successful. Several measures which, from ^ 
earlier work, might hav.e relate'd to Open Field measures were included in the. " 
test battery (e.g., measures of habituation and of reflect ion-impulsivity) 
but the construct validity of these was in doubt in the Year 1 and 2 data. 
Thus, it is not clear low much of the separation is attributable to the 
situation and how much to the content pf the test battery. Given this, and 
the generally low stability of Open Field measures from one year to the next, 
it is not now possible to determine how useful a source of correlates to 
other sources of data, more stylistic ana personality fn orientation, will 
be found in Op.»n Field measures. 
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YEARS 1 and 2 
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OPEN FIELD TEST 
CODING MANUAL 

In-this test, the child is giv.en 10 minutes of free play with a standard 
set^'of toys. 'The tester^sits in the room, recording what the child does 
during each of the 20 1/2-minute periods whiM the child is playing. Each 
column on the answer sheet is used to record what happens in a specific 
tfme period; each row is used to record a particular object played with or 
a specific nonplay activity. The tester was instructed to put a check in 
each celj., as appropriate, and alao to provide numbers for the cells. The 
numbers refer to descriptions, at the bottoui of the page, of just what 
activity is going on. / 

I^/here two or more objects were played with in a single time period, the 
tester should have dra\^m a circle around the checks for those two objects 
x€- they were used together, but no circle if the child played with first pne 
and then the, other. The description at the bottom of the page should also 
indicate whether they were used together or separately. However, tester,«= • 
tended to be inconsistent or idiosyncratic in how they numbered and described 
activities; it is necessary to read the record as a whole before trying to 
interpret what went on. 

You will find cases where the descriptions indicate that not all the 
appropriate cells were checked; for example, the tester may check "talks to 
E" and comment at the bottom that the child said he wanted to leave the 
room. Here both *^talks to E" and "wants out" should have been checked. 
Another common error is to record "Other," when the comments indicate that 
the child was doing "Nothing." (Wliere there are. discrepancies between the 
'cells checked and the descriptions, you will code according to the des- 
criptions, if they give a- clear indication of what went on.) 

In coding, you will be doing three jobs at once. 

. ) 

1. You will be eliminating the differences between testers in the ways 
in which behavior was recorded. This is mainly a case of reading 
the record carefully to make sure the various cells are checked 
appropriately . 

2. You will be reducing the variety of behaviors observed to a relatively 
small number of categories, ones which will let lis look at the 
complexity and the sequencing of the child's activity without being 
concerned with every detail of what he is doing, 

3. You will be recording this' cleaned-up and simplified set of 
observations in machine-readable form, so that the computer can be 
used to derive the various summary scores we want from the data. 

The; categories to be used are described below: 

Plaiying with the Toys ' 

Here, for ^each of the 10 play cbjects, you will be concerned with the 
level of complexity of the child's activity. When one or" more of these 
^ bjects are used in a time period, this will b& coded as follows: 
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Code 1 



If the child just looks at the object without handling or playing with it, 



Code 2 



If the child touches or handles the object without using it in any play 
activity. This often happens when the child seems to be examining a 
toy before deciding whether or not to play with it. 

Examples: a. Holds blocks or rising towers, 

b. Holds a doll without doing anything more active (like 
hugging or rocking) . 

c. Examines crayons or magic markers but is not using paper 
or colcking book yet. (Child may use markers as a toy 
to stack or roll--this activity is coded 3,) 

d. Child merely sets an object on the floor without beginning 
a play activi,ty . 

e. When a child examines a truck to see how it works or 
examines a doll's clothes or hair, this is coded 3 since 
this would be a normal part of play for these toys. 



Code 3 



If the child uses the object in any play activity, so long as another 
object IS not used at tne same time. 

a. The 3 category is also used when the description makes it unclear 
what the levc± of activity is, or when there is no description of 
the activity. 

b. If the activity is coloring, whether with crayons or magic markers, 
and whether on paper or coloring book, the objects are coded 3 
(rather than 4) since this is the expected activity with crayons 
and coloring book. 



Code 4 



If the child uses t.he object in 
other object or objects. 



a play activity that also involves some 



Examples: a. Loads blocks onto truck (cede 4 for blocks and truck). 

b. Colors rising towers with crayons (since this is a more 
complex activity than coloring on paper). 

c. Interaction with both dolls — in this case it must be clear 
that the dolls are interacting (ex. making them kiss, 
dance, etc.). Merely holding or rocking both dolls is 
not a 4 level activity. 

d. StaCiCing magic markers, ^ising towers, and blocks together. 

e. If the tester notes that the child pushed the truck to 
the blocks, only code 3 since the blocks are not 
actually involved in an activity. 
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General Comments on Play Activity 



a. Only one codr, number may be used for any object in a single time 
period. If there is more than one level of play in a single time 
period, use the highest number that applies. 

b. Any number of objects may be scored in a time period; all that is 
necessary is that each be used , however briefly , in that period . 

c. The test is concerned only with the toys (and their containers) as 
listed. If the child plays with a chair or something else in the 
room there is no code recorded for than time period; it is simply 
left blank. imilarly, if the child stacks the rising towers od 

a chair, he gets a 3 for rising towers i\/ring that time period. 



Talks to E 



Code 1 



For verbalisations that try to draw the tester's attention to the 
activity. 

Examples: a. "Look at this picture." 

b. "I want to build a high tower." 

c. "Blocks are fun to play with." 



Code 2 

If the child asks for help or direction. ■ 

Examples: a. "Can I play with this?" 

b. "iNHiat are these?" 

c. "How does this truck work?" 

d. "Do'-you ^have any more red blocks?" 

Code 3 * - 

If the child wants to leave or to stop the play' act ivlty . 

Examples: a. "I want to eat my candy now." 

b. "I have to go to the bathroom." 

c. "I'm tired of playing." 

d. "U^iere is my mother?" 

f 

If the tesLer marks "wants out" and writes that the child wants 
to go home, it is assumed that the child talked to the tester 
and this should be marked as 3 under "talks to E" in addition 
to being marked under "wants out." 

Code A 



For any other verbalization. This will be primarily talk which is 
conversational in nature, without involVjing the child's play activity 
or a reques t f or help • 



-ays- 



Examples: a. *'My house is full of toys," 

b. "I will go to the circus today." 

Also cod^ 4 when the tester does not describe the .verbalization. 

General Comments^on "Talks to E" 

a. If the child talks about one of the play objects but is not narked 
as playing with it during the period in question, credic him with 
Looking at the ob j ect c-dur ing this, period, 

b. However, if the comment iS' "Looked at all the 'toys before starting to 
play," do not record all the toys as 1 — just leave the tii^e blank 
until the child btigins another level of play. 

Talks to Self o 

Code 1 

If the talk is unrelated to play activity. This level includes singing 
or humming unless, this is connected to the play as when singing to the 
dolls. 

Code 2 ^ 

If the talk is related to the play activity. 

Examples: a. Making truck" or motor noises while playing with the truck'. 

b. Talking to the dolls. 

c. Planning the play activity aloud, 

d. Counting the blocks as they are stacked. 



Code 3 • 

If there is no description of the child's verbalization. 
Approa::hes E 
Code 1 

If the child moves toward or stays with the tester, giving her his 
attention. 

Wants Out 

Code 1 

If the child indicates that he wants to leave the play situation; 
indication may be by saying he wants to leave, by trying to get out, etc. 
(A verbalization means that ,both - "t .^ilkc to E" and "wants out" should *be 
recorded.) 

ERIC . " 
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No thing 

vJode 1 . 

If the child does nothing ^t all. for example, just sits and stares at 
the wall or out the window. " If the child is doing anything— e. g. , talking 
to ?], walking around the room, trying to get out, etc. , do not record as 
"nothing." • 

Othex- . . 

No*: being us^ o for coding; if some behavior is described under ^'Other" 
check that it doesn't belong in one of the other categories; if it 
does not, do not record the activity. 

Example: If the child does handstands or skips around the room, there 
is iio activity recorded on the score sheet. 

Miscel la neous • ^ ' 

Code 1 . - 

If the child breaks the play activity by leaving the room (for example, 
to go to the bathroom) . 

Code 2 1 ' 

If the tester stops the pl^y activity .__ 

Code 3 . ^ 

If there is someone else in the room during -he play activity. 
Code 4 . ; 

If the child refuses to do the test, either* all or part of it- 1 
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FOR KEIPUNCH USE CNLT 



_Study Code_ 



No. 



UNITS 



TOTAL 



1 
2 
3 
k 

5 
6 
7 



8 
9 
10 



11 
12 



13 
U 
15 



16 
17 
Is 

19 

.20 
21 



22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 



_Ntin»* ic- (. 



Coluans ) 
ColusanB) 



Card Doacrlptlo n Open Field Test O r>\ No. 01 
laeue Dftte No, of Caa«s 



Job Initiator 



Section 
Head 



CHILD .ID// 



Inst # 



Administration (1) 



1 
2 
3 
4 
5 
6 
7 



8 



Task 



(20) 



9 
10 



Card # (01) 



11 
12 



Examiner ID 



Day 
of 

Testing 



B 
L 
A 
C 
K 

D 
0 
L 
L 



13 



Month 



16 

17 



Day 



18 
19 



Year 



21 



1 1/2 



22 



1 1/2 



24 



2 1/2 
3 



25 



"25" 



3 1/2 
"5 



27 



28 



4 1/2 



_22_ 



5 

5 1/2 



JO. 



6 

j6 172 
_7 ^ 

7 1/2 
J 

8 1/2 
9 

9 172^ 



J2_ 



33 



3g^ 
J2_ 
38 

40" 



42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61. 



w 

H 
I 
T 
E 

D 
0 
L 
L 



"52" 
63 
64 
65 
66 
67 
68 
69 
70 
71 
'72 
73 
74 
75 
76 
77 
78 

79 
80 



1/2 



10 



(blank) 



41 



42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 



63 
64 
65 
66 
67 
68 
69 
7U 
71 
72 
73 
74 
75 
76 
77 
78 

79 
80 
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PQR iggmJKCH USE CHU 



J/J 



,_Study Code. 



JR No. 



UNITS 



TOTAL 



1 
2 
3 
4 
5 
6 
7 
8 

9 

10 



TT 
12 



1$ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 



^AlFtoa (. 



NuBwrlo ( 



Card D<acrlptlc « Open Field Test C ard No. 02 

_Colttfana) Issue Oet« No, of Casts 

Coluans) 



Job Initiator 



Ssction 
Hsfid ' 



(Same as Card 01) 



Card // (02) 



T 
R 
U 

c 

K 
S 



33 
34 
35 
36 
37 

C 

40 

=ERIC 



D 
L 
0 
C 
K 
S 



1/2 



10 



1/2 



i 



1 
2 
3 
4 
5 
6 
7 
8 

9 
10 



11 

15 



13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2U 
25 
26 
27 
26 
29 
30 
31 



33 
34 
35 
36 
37 
38 
39 
40 



a 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 



53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6U 
65 
66 
67 
68 
69 
70 
71 



R 
I 
S 
I 
N 
G 

T 
0 
W 
E 
R 
S 



10 



172- 



73 
74 
75 
76 
77 
78 
79 
80 



V 



(blank) 



41 
42 
43 
U 
45 
46 
47 
48 

49 
50 
51 

52 



53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6U 
65 
66 
67 
66 
6V 
70 
71 



73 
74 
75 
76 
77 
78 
79 
80 
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FQR KEmmCH DSE OWLT 



.Study Coda 



JR No. 



UNITS 



TCTAL 



Alph* (. 



NuBvrle ( 



_Colu&n9 ) 
jColusons) 



Card DoBcrlptlon Ooen FifiH x^^f C ard No. 03 
I«eu« Dat« No, of Caaas 



Job Initiator 



Section 
Haad 



% 

1 








1 


a 






✓ 


4' 


2 








2 


42 










3 








3 


43 








43 


U 








4 


44 








UU 


5 
6 




(Same as Card 01) 


5 
6 


45 
46 








45 
46 


7 








7 


47 








47 - 


8 






• 


8 


46 








46 


9 








9 


49 








49 


10 








10 


50 








50 


11 
12 


Card i\ 


{(\ 1 \ 




11 
i2 


51 
52 




\ 


/ 

10 


51 
52 


13 






1/2 


13 


53 






1/2 


53 


14 








14 


54 








54 


15 








15 


55 


M 
A 






55 ) 


16 








16 


56 






56 


17 








17 


57 








57 


16 




/ 




18 


56 


I 






58 


19 


C 




19 


59 


C 






59 


20 


L 






20 


60 








60 


21 


A 




21 


61 


M 






61 


22 


I 






^'> 


62 


A 






62 


23 






23 


63 


R 






63 


24 








24 


64 


K 






64 


25 








"25 


65 


E 






6^ 


26 








26 


66 


R 






66 


27 








27 


67 






67 


26 








26 


66 








68 


29 








29 


69 








6V 


30 








30 


70 




N 


/ 


70 


31 






i 


31 


71 




71 


32 






10 


32 • 


72 






10 


» a 


33 






1/2 


33 


73 








34 








34 


74 






74 


35 


C 






35 


75 






75 


36 
37 


R 






36 
37 


76 
77 




(blank) 




76 
77 


384 


y 






38 


78 






78 


39 


0 






39 


79 






79 


40 


s 1 






40 


60 






60 
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POR KETPUKCH USE CHLT 



_Study Cod«, 



JR No. 



UMITS 



TOTAL 



1 
2 
3 
4 
5 
6 
7 

a 
9 

JLQ_ 



11 

19 



1 



15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
50 
31 
32 
33 

35 
36 
37 
18 

-ERIC 



_Colu8ni) £i8u« Data 



Card Daaerlptlo n Open Field Test 



_Ctrd ITo. 0^ 
No. of CaMBi 



_NuiMrie (, 



Coluant) Job Initilator 



Socticn 
HMd 



(Same as Card 01) 



Card (04) 



Time of Day 



a^equence 



P 
A 
P 
£ 
R 



C 
0 
L 
0 
R 




10 



ITT 



16 
17 
L8 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 



IT 

36 
37 
38 
39 
40 



55 
56 
57 
58 
59 
60 
61 
62 
63 
U 
65 
66 
67 
66 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
"79 
80 



(blank) 



56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
6V 
70 
71 
7? 
? j 
74 
75 
76 
77 
78 

7^ 
60 
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FOR KEIPgWCH USE CWLT 



_Study Cod8_ 



JR No. 



UNITS 



TOTAL 



Colunns) 



Card D«Bcrlr>tlo n Open Field Test C ard Ho. 05 
iiBue Date No, of Caaaa 



JAuwrlc ( ^Coltuna) -Job Initiator 



Section 
Head 



1 










1 


41 






• 


u 


2 










2 


42 






• 


42 


J 










3 


43 


s 






43 


J 












44 


E 






U 


5 










5 


45 


L 






45 


o 










6 


46 


F 






46 


7 




(See? as Card 


01) 


7 


47 








47 


o 
o 










8 


48 








48 


9 










9 


49 








49 


XU 










10 


50 








50 


11 


Card // 


(05) 






11 


51 




\ 


§ 


51 


1 o 

12 






12 


r A 

52 






10 


52 


13 








1/2 


13 


53 






1/2 


53 


lA 










14 


54 








54 


15 










15 


55 








55 


16 


T 








16 


56 








56 


^7 


A 








17 


57 


T 






57 


16 


L 








18 


58 


0 






58 


19 


K 








19 


59 


W 






59 


20 










20 


69 


A 






60 


21 


T 








21 


61 


R 






61 


22 


0 




t 
1 




22 


62 


D 






62 


23 










23 


63 








63 


24 


E 








24 


64 


E 






64 


25 










25 


65 








65 


26 










26 


66 






• 


66 


27 










27 


67 








67 


28 










26 ' 


66 






• 


68 


29 










29 


69 








6V 


30 










«^ 30 


70 








70 


31 






> 


( 


31 


71 




\ 




71 


32 








10 


32 


72 






10 


7^ 


33 








1/2 


33 


73 




<• 




34 


T 








\^ 


74 






74 


35 


A 








^5 


75 






75 


% 


L 








36 


76 




(blam.) 




76 


37 


K 








37 


77 






77 


3« 










38 


78 






78 


39 


T 








39 


.79 






79 


40 

= o : 


0 








40 


-60 




4 




80 . 
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•FOR KETPUHCH USB CWLY 



JR No. 



UMTS 



TOTAL 



Nunerlc ( 



ColttonB) 



Card Daacrlptlon open Field Test C ard HOf 06 
loeua DaU No. of Casta 



^Colunna) Job Initiator^ 



Section 
Uoad 



1 






1 


41 








41 


2 






a 


42 








42 


3 






3 


43 








43 


4 






4 


U 








44 


5 






5 


45 








45 


6 


' ame as Card 01) 




6 


46 








46 


7 






7 


47 








47 


8 






8 


48 








48 


9 






9 


49 








49 


10 






10 


50 








50 


11 






11 


51 




V 


f 


' 51 




Card if 


(06) 




12 


52 






1 0 

X.\J 


52 


1 






1/2 


13 


53 






1 17 


"53" 


u 








14 


54 






54 


15 








15 


55 


M 






55 


16 








16 


56 






56 


17 


W 






17 • 


57 


I 






57 


18 


A 






18 


58 


s 






58 


19 • 


N 






19 


59 


c 






59 


20 


T 






20 


60 


E 






60 


21 


S 






21 


61 


L 






61 


22 








22 


62 


L 






62 


23 


0 






23 


63 


A 
N 






63 


24 


U 






24 


64 






64 


25 


T 






25 


65 


F, 






65 


26 








• 26 


66 


0 
0 






66 


27 








27 


67 






67 


28 








28 


66 


s 






6B 


29 








29 


69 








6V 


30 








30 


70 








7W 


31 




\ 




31 


71 




V 


f 


71 


32 






10 


32 


. 72 






10 


7? 


33 






111 


33 . 


73 








34 


N 






34 


74 






74 


35 


0 






35 


75 






75 


36 
37 


T 






36 


76 




(blank) 




76 


H 






37 


77 






77 




1 
N 






38 
39 


78 
79 






78 
79 




C 


V 


f 


40 


80 






80 
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OPEN FIELD TEST 
Answer Sheet 



Name 



I.D. Nimber 



Examiner I.D. 



Date / / 



NW WE HAVE SOME NICE THINGS FOR YOU TO PIAY WITH. I HAVE SCME THINGG TO 
DO SO I'LL SIT OVER HERE WHILE YOU PIAY. Yai CAN PIAY WTTH ANYTHINr. YOU 
WANT TO, * 

Time (Minutes) 



Doll (blacit) 
Doll fvhite) 
Truck 
Blocks 

Rising Towers 
Clay 
Crayons 
Magic Markers 
Paper 

Coloring Book 

Tblks to £ 
Talks to Self 
Approaches E 
Wonts Out 
Nothing 

Other (specify) 

1 

2 

3 
k 

5 
6 

7 
8 

9 
10 

n 



12 
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04 




i-ii- 


li-2 


2-2| 


2?-3 


3-3? 






4-5 


































































• 




















































\ 






























































\ 




































































































4 
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'3PEN FIELD TEST 

Time (Minutest 



Doll ('i.lack) 
Doll (white 
Truck 
Blocks 

Rising Towers 
Clay 
Crayoris 
Magic Markers 
Paper 

Coloring Book 

Talks to E 
Talks to Seli' 
Approaches E 
Wants Out 
Nothing 

Other (specify) 

13 ^ 

Ik ' 

15 

16 

17 

18 ; 

19 

20 

21 

22 

23 ^ 

2^ 

25 

26 



5-5i 


5^-6 


6—6^ 


6^-7 






8-^ 




9-9^ 

















r 






















































































- 






































































































































* 
































































































- 
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Description of -Product 



Other and Coianents 
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Blocks Rising Towers 



Clay ^ Drawing 



or 

OO 



DISADVAKTASEO CBILDR£N«AND THEIR FIRST SCHOOL EXPERIENCES 



' ETS-Head Start ^ni 



UJ 
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Office of Child Development > 
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Education^ and Welfare 
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■ . . . ■ Peabody Picture Vocabulary Test 

Background ■ j , ^ 

The "Peabody" is one of the best known and most* widely used tests of 
ver]Dal ability for young ■ children. ' A measure of receptive language func- 
tioning, it is often used to determine a child^s readiness for inclusion in 
a regular classroom setting. There are two alternate forms ,^ A & B, with 
*• reported -correlations ranging -between .61. and .97. The correlation of the 
Peabody... was . 67 .with, the Verbal Sckle of the WISC and ,83 with the Stanford 

Binet with normal subjects (Dunn, 1965). 

« ' . (I 

Normative data contained in *the manual (Dunn, 1965) were based on a 
standardization sample =^4, 012} consisting entirely of white children 
and youth in and around Nashville, Tennessee, many 'of whom wera 'mentally, 
emotionally, or physically handicapped.^ Conversion tables are_provided to 
'transform th^ raw scores into standard scores or IQs, For young children, 
however, there are"* serious problems of interpretation in that children with' 
the same raw score,, but very small differences in age, receive widelTy^is- 
- crepant IQ scores. 

Several investigators have administered the Peabody to disadvantaged * 
-"preschoolers. With a predominantly disadvantaged sample of 563 urban 
.children, DiLorenzo and Brady (1968) obtained a correlation of '.79 between 
the Peabody and the Stanf ordrBinet . Milgram and Ozer (1967) investigated 
the stability of Peabody scores of black urban preschoolers .aad compared 
them to scores on the Binet. The correlation between ^the Binet and Peabody 
IQ was .65 for 51 5-year-olds. The te^t^retest reliability of mental age 

^ ' . i ' ' ■ ' ' 

s'cores based on two administrations of the Peabody was -,69 for 5-year-olds 

■ " ^ „ . - / 

tested four weeks apart, and .80 for S^year-blds tested ten months apart. 



Qostello ancj, Ali^ (1971) found the Peabody to correlate ;28 with Stanford- 
Binet IQ dn a sample of 60 ^Urban^ disadvantaged children. Each of these, . * 
three studies found lower scores on the Peabody than on the Binet. Rieber 
and WomacK (1968) found differences in Peabody scores of lo^w-income preschool 
ch^rldTren as a function of parents' educational level , family size and 
maternal employment. Hodges, McCandless and Spiker (1967) studied children 
from homes characterized by severe psycho-social deprivation arid "whose 
initial .Stanford-Binet intelligence scores ranged between 50 and 85. Children 
who partici^^ated in an experimental preschool program made significantly 
higher post-jtest s.c'ores on t^he Peabody than d id children irl a control pre- 
school o2r^hildr^n at home. ' 




"Working with 4-year-old disadvantaged black children in New York City, : 
John and Goldstein (1964) found qualit^ative differences in verbal behavior. 
Analysis of the first- 35 items revealed • tha t the ^xWr^dTen were unable^ to , 
identify action words, words related to rural living, and 'words whose 
referents were rare in low-ineome families, Jeruchimowicz , Costello and - 
Bagu;t: (19 71) administered the Peabody to black -preschoolers and found that 
'children of low SES made a significantly higher proportion of errors oil verbs 
than on npuns , whereas the middle -^^^ass group showed no difference. 

The arrarigemen-t of items in ascending order of difficulty might contri- 
butje to the child's discouragement and the exam,iner's low expectancy (Z^igler 
5r^*Butterf ield, 1968), A Modified Peabody Picture Vocabulary Test, consisting 
of the first 70 items randomized for 'difficulty level, was administered to a^ 
group of disadvantaged preschool children by Ali and Costello (1971). Test 
responses were positively reinforced according to ^a fixed schedule. Although 
the differences in scores were not significant, children scored higher on 
the modified version*, and^ the test-retest reliability was .86 as compared 
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to. .77 for the standard instrument. The Huron. Institute QTalker , , Bane & 
Bryk, 1973) recoiiTinends further use and development -of 'this d version';' 

Task Description and Administration 

The Peabody test booklet consists of a set of bound cards, each con- 
taining four black and white drawings. There are three practice and 150 tes^ 



plates, arranged "in ^n ascending order of dif f i^ci^lty. The same booklet is 

r \ -■ 

used for both Form A and'Form B, i,e, , for a ^iven item one of the four ' 

f ' • ' . ' 

pictLjl-es presented is the^ "right" anr^wer to the, word presented on Form A 

and aff6ther picture in the sapfie sot is the "right" answer to tfie word.stimu- 

lus on Form. Bo The' te*st is untim<id, and is usually administered In 15 

niinutes or less, . * ' ' 

The standard Peabody test booklet (Dunn, 1965) was used in Year 1. In 

order to provide a more appropriate and le^ss jcalturally-biased task, a 

special ETS adaptation of , the first 60 items was developed which contained 

redrawings of a number .of the human pictures to present black children and 

adults in a variety of roles. Race* depi</ted and item cho'ice wete counter— 

balanced, as was j3ortrayal in positive and negative roles. This ETS version 

•was used in Year 2^^ of the study for both Forms A and B of the test,* " 

The Peabody was presented in two ways to the Longitudinal Stiidy -sample : 

1) Form A was administered in the standard way in both Years 1 and 2 

€o obtain ar^- estimate of receptive vocabulary.*^ The tester presented the 

stimulus word orally and the child was required to point to one .of the f our ^ 

pictured choices. . Testing vas terminated in Year 1 after _S made six errors 

on eight consecut ive 'items . Since the ETS- adapted— test booklet was used in 



^Shipman and Tanaka (1971) later^ extencied this adaptation to all 15Q plates 
for use in 1971-72 Head Start P'^anned Variation and Follow Through evaluation 
research. . • 
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yeat 2, onl;y the first 60 items were administered trf all subjects. 

2) Form B was administered in a modified form in both ye^rs in order 

^ fl 

to obtain an. estimate of productive vocabulary. On this form, the tester 

pointed to the stimulus picture on the page and asked the child to tell what 
it was or, in the case of verbs, to say what the person in the picture was 
doing. In Year 1, testing contlp aed until the criterion of six errors on 
eight consecutive Items wa^ reached. In Y^ar 2, using the modified booklet, 
the fl^st 60 items of the test were administered to all subjects. 

Training was relatively simple, with cautions concerning inadvertent 
pointing or otherwise indicating the correct nespt)nse. Special probes were 
given for handling multiple answera^ elaboration of the various pictures on 
a page and other non-task defined responses. Considerable practice was 
needed, 'xowever, to train testers to use a criterion cutoff, as is the stan- 
dard procedure. 

Scoring / 

' ■ ■ J 

A total ^score con&iktifig of ene point for each corj^ect item was cal- 



>Ject\for Fc 



culated for each subJect\for Form A in both years and foi' Form B in Year 1. 

\ 

In Year 2, a modified scoring system was devised for Form d, in which a 
correct label to a stimulus picture received 3 points credit, a correct 
description received 2 .po-ints and a correct bpt vague association 1 point. 
By using this system, chtldren received some credit for vague or partially 
correct responses* which had not been thie case in Ye^r'l. • . 

In addition to the total scor^, subscorea were obtained based on the ^ * 
percentage of verbs and nouns correctfy identified out of those attempted, 

r 

Because tlii^ mean difficulty level of nouns ana verbs yas not equivalent in^ 
the present Longitudinal Study data, and because v^tbs poked greater scoring 
j^^fficulty than did nouns on Fona B, ooun-verb differences were not analyzed. 



;and for the present analyses, only total ^scores were used. ^ ' " * 

r . The Peabody manual (Dunn, 1965) provided the key for correct answers for 
Form A. Since more than one word could serve as a correct response to an 
item in .'the modified versidri of Form B, lists "^of acceptable synonyms were 4. 
generated for e^ch item in Year 1 and for each score category in *Year'2, 
and the chi--ld was given credit if he produced any one^df the acceptable ^ *^ 
responses for an item. All scoring of the Peabody was done at the ETS 
Princeton office. Answer sheets were independently coded by two research 
assistants, with differences resolved by a senior research staff member, 

Score" Properties 

The coefficient alpha reliability for Fx>rm A was .96 'in Year 1 and .91^ " 
in Year 2. For Form B, Che coefficients were .93 and> .84, respectively. 
Thes.e coefficients are considers^Iy' higher than are the alternate form 
reliabilities given by Dunn (1965) for his standardization subjects of this 
same age (.77 for children in the age range 4-0 to 4-5 and .72 for the age 
range 4-6 to' 5-0) . Since the present study used a cutoff criterion in 
Year 1 and only 60 items in Year 2, tlTfese reliability estimates are probably- 
inflated. Ali and Costello (1971) also obtained very high reliability for 
Peabody scores' of disadvantaged* preschoolers (r^ = -86), but since they only 
used the first 70 items "of the test, this coefficient may be inf lathed also. 
*The coefficient of ,stability of .69 between Form A administered Year 1 

and Year 2 was one of the highest stability coefficients found in the test 

... 

battery and suggests that even thpugh the test was slightly diff-erent in 
the two yeg.rs the same behaviors were being tapped. The Form B coefficient 
of stability was .^8, which, although somewhat lower than that of Form A, 

reflects considerable consistency in performance over the two years.' Thus, 

J - ' , 

in accord with previous research, the test appears to have quite good 
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psychometric properties for this age sample. . ' 

' - • ■• ' ^ ^ , • . ' . 

Sample Chapact^eris tics * ■ * 

• ■ ... . ' J 

A. Form A (Receptive Vocabulairy) 

Tables 1 and^ present means", standard deviations and percentile dis- 
tributions of total score, on Form A" by age and sex for all subjects for 
Years 1 and 2, respectively. Mean total correct score for the Year 1 admin- 
istration of Form A was 26.3 (N = 1198; SD = 12.85); in Year 2, mean 
number of correct items obtained by 1309 subjects was 41.6, v/ith a. standard 
deviation of 9.75. Caution must be used in comparing these results from - 

. ■ : ' ■ 

Years 1 and 2, due to the- somewhat different composition and method of 
administration of the test iix the two years. Within each of the two years, 
however, a developmental- age trend is definitely apparent, the. mean scores 
in Tables 1 and 2 gradually increasing with each' older age group. 



Table 1 

Means, Standard Deviations^ and Percentile Distributions 
of Total Score on Form A by Age and Sex* in Year -l' 
^ ■ ^ J 

— , ^ ^ ^ 

Percentiles 



Group 




N 


Mean 


SD 


10 


■ -25 


. 50 


75 


90 


42-44 


mo. 


68 


■22.8 


1Q.45 


10. 58 


15.30 - 


■ 20.85 


30.10 


3&. 39 


45-47 


mo. 


^ 273 ' 


23.5 


11.95 


9.45 


14. 33 


21.83 


31.56 \ 


40.46 


4-8-50 


mo. 


276 


^25.2 


. 12.66 


9.93 


14.64 


23.81 


34.17 


44 ; 19 


51-53 


mo . 


313 


28.3 


13. 32 


ll.l^ 


17.36 


26.76 


38.85 


47.01 


54-56 


mo.' 


• >.;-2i7 ' 


28.6 


13. '43 


11.73 


.17.48. , 


26.50 


39 . 53 


48.34 


57-59 


mo. 


' 51 


30.7 


11. 37 


13.63 


22.8^ 


31.16 


40.92 


44.46 


Boys 




630 


25.9 


13.10 


10.03 


15. 36 


24-. 10 


. 35.45 


45.56 


Girls 




568 


26.8 


12.58 


11. 20' 


16.47 


24.91 


36.55 


44.77 


Total 




1198 


26.3 


12.85 


10.55 


15.91 


24.43 


36.05 


45.21 
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Table 2 

Meansp' Starfdard Deviations and Percentile Distributions ■ 
of Total Score on Form- A by Age and Sex in Year 2 



Percentiles* 



Group 




N 


Mean 
* 


SD 


10 


25 


50 


75 


90 


51-53 


mo. 


79 


39, 2 


— — 

8, 70 




27.4 


32. 1 


4076 


46.6 - 


49.6 


54-56 


mo. 


:^09 


39. 5 


10. 11 


2b. 2 


31. 8 


39. 7 


47.5 


53. 3 


57-39 


mo. 


305 


40.8 


9.67 


27.1 


33.6 


41 . 8 


48.3 


53.0 


60-62 


mo. 


350- 


42.8 


9.40 


30. 3 


37.0 


43.9 


5C.3 


54.0 


63-65 


mo. 


248 


43.8 


9. 59 


30.0 


36. 7 


45. 7 


51.3 


55. 1 


66-69 


mo. 


18 


45. 1 


7.61 


35. 3 


41.2 


45.3 


50.0 


53 1 


Boys 




696 


41. 3 


10.06 


26.9 


33.8 


42.5 


j.9.2 


51.7 


Girls- 




613 


41.9 


.9. 38 


29.0 


35.1 


42. 7 


49. 3 


53.7 


Total* 




1309 


41. b 


9.75 


28.0 


34. 5 


42.6 


49.4 


53.7 



i^l..iOu&h the dpsrriptive J;aa In Tables 1 and 2 were obtained by using 
all subjects in :>rder in ^.itKt*r much normative dat.T tjs pos{*ible, subse- 
quent analyses utiHzri only tlic longitudinal subjects of ''he study (i.e., tl>e 
subjects for whom d^ta wt re iivaili*l>le in both Years I and 2). Because of 
the prevlousl/^discussed now test version and slight methodological difference 
in task administration In Vearw 1 and 2, it was deemed mote appropriate to 
perform separate AN(JVAS on t lie Year 1 and Year 2 data rather tbaS* combining, 
them in a repeated-measures analysis. 

Age data were divided at the median in order to obtain an "older" ami 

a "yO'Jnger" age group- Th^ ditf *rence between total correct- ffcore means 

for {hese two groups was highly significant in bdth Year 1 (32.43 for- . 

the older group anrf 28.10 foi the youngejr; £ = 43.97. df - 1/1099, £< .001) 

and in Year 2 (M - 44,39 .md 41.57. respectively; F - 30.62 , dif « 1/1122, 
« 

p< (*01). The normative data for the Peabody XDunn^ 1965) » which grouped 

\ 

subjects .at age Intervals of from six months to one'Vear, also found 



iderable mean age f ^^.^^ces -in total score performance. 
. The Year 1 analysis of variance found a signdficafit difference ^between . 
Che means for boys (29.5) and girls (31.0), on total items co'rrec/ (£ = 5.34^ 
df = 1/1099-^ £<^.025), but in Year 2,' sex differences were not significant (bpy 
mean = 42.7; girlsj-'inean = A3v2 , == .35). Apparently, -the question off y^^^^^^ 



■3 

- ^ '--CP' 

there are stable sex differences in receptive vocabulary knowledge (as 
.measured by thevPeabody) for this sample will have to await analysis of 
further l^ongit^udinal data, althopgk the above results do sug'gest that sex 
differences may be age-specific. . • . _ 

In order to obtain a rough m^sure of^ socioeconomic status, the longi- 
^^^dlnal subjects were divided into three group-s -ori the basis of tl^eir 
onothers * educational level.. High SES subjects were those children ^hose 

I ; ■ . ■ ' ■ . 

mo'thers had more than twelve years' of sch.ool'ing, ..middle SES, subjects had 
mothers with more than ten but less then twelve years of schooling-, and low 

SES subjects' mothers had fewdr than ten years of schooling, differences 

* ■ ! ( 

Jltl mean number - pf :^ems correct on Form A were highly significant in both 
Years 1 and 2 of|1the study. In Year 1, the F-value was 9^^,01 (df .= 2/1099 , 
p<:.001), with meahs of 23.79 for the low -SES subjects, 27..13 for middle 

• A, 

SES subjects and 39.87 for the high SES group. In Year 2, the means for ' 

1 > - ■ ; , ■ « 

these three groups were 36.17, *4i.71 and ' 51 . 05 , * respect ively , yielding an 
^F of 138,63 (^=^2/1122, £ < .001) ^ ' ^ 

" N B. Form B (Productive Vocabulary) ^ ^ \ 

In Tables 3 and 4 , -. means, standard deviations and percentile distribu- 

, tions of' total' score on the productive vocabulary task. Form B of the 
Peabody, are presented by. age aiid sex for Years }/ a^d 2 fot all subjects.. ^, 
In "Year 1, overall mean, number of correctly-described task items for the 



991 subjects administered the task was 19.1, with a standard deviation of- 
8*.91/--In Year 2, with a slightly different method of task administration, 
mean number of items 'correct was 31.4, with a s tandard*' deviation of a. 33. 
With the exception of the oddest ' age group of' subjects (the .group 57-59 
months old in Year 1 and 66-69 months old in Year 2), there was a develop- 
niental trend with age, each successive age group obtaining a slightly higher, 
mean number of c6rl^ect item descriptions. 



Table. 3 " 



Means, Standard Deviations and Percentile Distributions 
^ ^ of 'Total -Score on Form °B, by Age .and Se^x in Year 1 , 



Group 




\ 

, N 


Mean 




SD 


5 — 

10 


2'5 , 


Percentiles 
50 

t 


75 


■ 90 


-42-44 


mo. 




15.5 


_ 7. 


.15 


_ 7\0'9 


9.67 


14.07 


20.98 


"25. 3^ 


45-47 


mo. 


221 


17.2 ■ 


' 7 -,84. 


6.57 


11.95 


16.52 .. 


22, 24 


26.37 


48-50 


mo.. 


223 


18.0 


8, 


,18 


7.32 


11.46 


18.05 


23.50 


28.03 


51-53 


mo. 


249 


20. 1 


9, 


.64 


8.85 


1^4.12 


18.87 


24.53 


'30.95 


54-56 


mo. 


195 


21.8 


.9. 


.35 


10.37 


15.66 


21.91. - 


•26'. 43 


35. 34 


57-5,§. 


mo.' 


"'52 


20.7 


8 


.97 


"•8. 27 , — 


14.51 


21.5,4 


24.55 


33.43 


Bq.ys 




524 


19.5 


9 


.54 


7.48 


12.95 


18.71, 


24:43 


32.30' 


Girls 




467 


18. 7y. 


8 




8.39 


13.02 


18.62 


23.58 


27.50 


Total 




;99i 


19.1 


8 


.91 


7.90 


12.99 


18.67 


23.97 


29.36 














i 




1 


• 

f 
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Table 4 

Means, Standard Deviations and Percentile Dist rlfbutlons 
of Total Score on Fona B by Age and Sex In Year 2 



Percent li'lies 

Croup N Mean SD 10 25 50 75 90 



51-53 mo. 75 29.1 5.91 II U 24.8 29.3 33.1 35.7 

54-5<j mo. 205 30.4 6. 57 21.9 25.8 30.6 34.9 3S.9 

57-59 too. 203 31.0 6.06 23.8 26.9 31.4 35. 1 38.4 

60-62 mo. 246 -32.6 6.03 24.6 29.1 32.9 36.5 ^0.4 

63-65 mo. 150 32.8 6.39 24.2 29.4 32.9 37.« 40.8 

66-69 mo. 14 30.9 7.11 2J0.5 26.9 ^31.2 35.6 40.2 

Boys 470 32.4 6.31 24.2 29.0 32.8 36.7 40.5 

Girlj 423 30. 3 6. 17 22.4* 2S.8 ^- 30.4 ilu.e 38.6 

Total 893 ^31.4 6.33 23.1 27 3 31.6 t).7 39.8 
\ , : 



The Year 1 analysis of variance using only the loo^tudlaali aubjects of 

« 

the study (those subjects who were tested in both Years 1 and 2> lound mo 

significant sex differences, but mean differences bef-'een the oldier <H » 21.5) 
\ 

and the younger (M « 17.5) age group highly significant (£ « 42,^i^, 

jdf « 1/759, £<».00l), as were SES differences, defined by the ranfher^H Itwl 
of schooling (F » 64, 73, d^ " 2/7^9, £-1.001). Children of mothers with less 
than 10 years of . schooling obtained a mean score of 14.8 Items dirBScribed 
correctly, those whose mothers had between 10 and 12*year8*^of schooling had 
a mtiian of - 18. 3 correct Items, and children of mothers with mor^^* than 12 
years of schQollng had a mean of 25.3 Iteas correct r 

In Year 2, all threl2 variables of age, sex aud SES sho-ved differences* 
significant beyond the .001 level. Older children obtained higher coean scores 
than did younger ones (33.7 and 31.0, respectively; F • 24.86, df - 1/709), 
boys perfornjed better than girls (obtaining means of 33.3 and 31.4 rebp^ct Ively ; 
^RJ(];» 22*58), and children with more highly-educated mothers' scored higher as 
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a group than did chil^dren who^se mothers . had less schooling (means of 36.2, 
31". 4 and 29.4, re^lalting in an F of 34.01^ df = 2/709), ' " 

C. Comparison of Receptive and Productive Scores 

As would be expected from- previo-us research , (Fraser , Bellugi & Brown, 
1963; >Ieissner, Fish & MacGinitie, i97'2; Stem & Brys on , 19-70) , children- 
performed better when only receptive language skills were required. In 
Yea-r 1, , overall mean score was more than 7^-points higher on Form^ A (the 
receptive task) than on the modif ied/For^a B (productive task); izotal means 
•Tere 26*3 and 19.1, respectively/^ By Year 2, the Form A-Form/B dis-crepaiicy 
in mean items correct was larger than 10 points (41,6 an'd 31.4 points, 
respectively). T[ tests^ys^omparing these Form A-Form B mfean differences were\. 
significant beyond .0^1 level for both Years 1 and 2 (t^ = 15.3 for Year 1 

and 30.9 for Year/2). Much of this discrepancy in difficulty is probably 
a result of differences in task requirements between receptive and productive 
language tasks, the receptive task samply calling for the child to recognize 
and poiiit to the appropriate picture, but the • productive task .requiring the 
child not only to recognize but also to produce a correct label or description 
/of the stimulus object. . . 

Relationship with At her Measures 

Evidence for the validity of the two Peabody tasks as measures of \ 
''receptive a:nd expressive vocabulary knowledge comes from the intercorrelations 
with other measures used in the Longitudinal Study test battery and'wi^h 
the factor loadings of these two tasks. 

Tables 5 and 6 show all correlations above .30 of Peabody Form A and 
modified Form R with all other tests in the battety, ^or^Years^ and 2, 
respectively, for all subjects who were tested both years. It can be seen* 
from these two tables that the correlations of the two forms with other 
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cognitive measures are quite similar, although the correlations with Form A 
are of slightly higher magnitude than Form B in every cast* except that of the 
ETS Story Sequence Task, and the Year 2 correlations are, in most caiies, 
slightly higher than the Year 1 correlations with the same task. 

Table 5 



Correlations of 
with Peabody Form A 


All 
and 


Tests Loading Above .30 
Form B Total Scores in Year 


1 




Test and Score 




Correlation 
with Form A 


Correlation 
with Form B 




Preschool Inventory (Caldwell): Adjusted 
^total gcore \^ .58 .50 

TAMA General Knowledge Test: Total score - .52 .42 

Children's Auditory Discrimination Inventory: 

Nonsense words score { \ ,52 .41 

Matching Familiar Figures: Mean errors per 

valid item -.43 -.32 

Seguin Form board: Log fastest time for correct 

placement -.40 -.38 

Form Reproduction: Total score .40 ^33 

Slgel Object Categorization: Total grouping 

responses 4< ^ .40 .34 

Hess-Shlpman Eight-Block Sorting Task: ^ 

Total score . 39^^^^ ^ .39 

Motor Inhibition Test: Average "slow" time .36 .32 

ETS-^^tched Pictures: Total score .36 .26 

ETS Story Sequence Task: Part I (Receptive 

Language) score .35 .36 

Johns Hopkins Perceptual Test: Total score .32 .25 

Preschool Embedded Fig^ires Test: Total score .31 . .:3 

Mas sad Mimicry: Meaningful word phrases 

Final Sounds .28 .32 

Peabody Picture Vocabulary Test, Form A — .69 



Vjio^^e. —Sample sizes for the above tasks ranged from 519 to 733. 
r.OOl • .148 for N * 500. 
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Table ^ 



Correlations of Ali Tests Loading Above .30 
with Peabody Form A and form B Total Scores in Year 2 





7 




Test and Score 


Correlation 
with Form A 


CorrelaCion 
talCh JForra B 
—r^ 


Preschool Inventory (Caldwell): Adju'feted 
i^otal ^score 


.66 


.6? 


TAMA General Knowledge Test: Total score 


.63 


.60 


Hess-6hipman Eight-Block Sorting Task: 
Total score 


.53 


.46 


Matching Faroiliaf Figures: Mean errors per 
- valid item 


-.50 


-.50 


Children's Auditory Discrimination Inventory: 
Nonsense words score 


.47 


.41 


Seguin Form Board: Log fastest time for correct 
placefhient 


-.46 


-.45 


Form ReproduxxtJ^: Total score 


. .46 


.41 


ETS Matched Pictures 11: Total score 


.44 


.44 


A I 

Massad Mimicry Tes If : Meaningful word phrases - 
final sounds / 


.44 


.Al 


Sigel Object Categorization: Total grouping 

T" ^ Q n r%T> Q ^ Q 


.44 




ETS Enumeration II: Counting score (Items 1-4) 


.44 


.37 


Johns Hopkins Perceptual Test: Tptafi score 


.37 


.33 


Motor Inhibition: Average "slow" time 


.34 


.28 


ETS Story Sequence Task: Part I (Receptive 
Language) score 


.33 


.35 


Spontaneous Hunierical Correspondence: Total sco 


pe^ .32 


.28 


Peabody Pictujre Vocabulary Test, Form /r^^ 




.73 



Note. — Sample, sizes ranged from -about 800 to more than 1200. • 
£.001 * .148 for N = -500. 

* ' \ . 

The highest correlations of both forms in both years are w^th the Preschool 



Inventory and the TAMA General Knowledge Test, and range frbm .42 to .66. 
The 

ERIC 



The correlation obtained wIlh the Preschool Inventory is almust ideiitical to 
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that reported by Datta (196!?) for four- and five-year-old Head Start children 
Xl_ ~ and ''.62, respectively). Formt*. A and B- b/oth h.ad moderate correla- 

tions (ranging from .26 to^. 44^ with measures c// more general language skills 

such as comprehension of syntax (Matched P/^tures) and comprehension of 

' " / / . 

sequence ("ETS -Story Sequence). Of alL-the measures used in the test battery, 
the Peabody, along with the P-reschool Inventory, had> the highest correlations 

with other cognitive tasks: The relatively high coimnunality "of the 

Peabody i Form A c(.64 in Year 1 and .59 in Year 2) indicated that it had-" 

, considerable variance in coTranon with the other variable's in the str\ictural 

^analyses, .The fact that both Torm A and Form B were tapping similar 

verbal abilities is reflected in their intercorrelation of .69 in Year 1 

and .73 in Year 2. ' ^ . / 

iFactor analyses ol both the Year i ana ^ear z uaua levealcu ui.^ ' 

loadings of both forms of the PeabjDdy to be* on the 'factor , best defined as 
"g," or general information-projz^ssing ability (Shipman, 1971, 1972). 
, Summary . » , ' 

For this sample during^his age period, both Form A and modified ' ... 
Form B .of the Peabody were found to have high internal consistency' and sta-. 
bill ty/across years, were relatively easy to administer and were enjoyed by 
most su?bjects. The modified Form B version used* in t'his test shows that 
reliable and stable data on productive vocabulary can also "be obtained from 
the te^t. " -- ' ' ' • 

The. test is not recommended in its^^»>ciginal format, however. Many of 
its stimulus pictures are dated and are particularly inappropriate for 
minority children^ " Even more important, it is not known to. what extent the 
depiction of black subjects in only two roles .in 150*plates, that of 
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ilroad porter and-native spear carrier, may be teaching a black child, 
.negative feelings about himself as he is being tested* 

Both forms of the Peabody wWre highly. correlated with ^other ' cognitive- 
percept.ual tests in tJtie Longitudinal Study battei=jjK.. Like other vocabulary 
measures, the Peabody refle(;^s one' s "^ability to process general information 
from the 'environment. The highly significant ; SES differences found on both 
, forms in both years- suggests, however, that the Peabody taps ^'ability" only- 
within a particular cultural context- Perhaps the high "g" f^i^tor loaditigs 
only indicate the importance of verbal comprehension skills as a common 
"dimension in pGrforjmance on these itieasures 'at this . age; thus'', the test is 
best^ viewed as ..a measure !of ' receptive vocabulary and. not general cogni-tive 
functioning- present lack of stable sex differences 'may change .. ^ 

j.n later study years^as^a result of differential reinforcement in school 
and other environmental- inf luences . 
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ft. 

Background 



The Picture Completion subtest of the Wechsler Preschool and Primary 

Scale of Intelligence (^^echsler, 1967/r was included in the present study 

as a measure of analytic functioning, an iTnportant aspect of psychglogi<:al . 

differentiation. Research over a period of more than twenty yaars has drawn 

a detailed picture of the nature of psychological differentiation,.. (Witkin, , ' 

Lewis, Hertzman, Machoveir, Me issuer, & Wapn.er, 19 54; Witkin, Dyk , Fat er son, 

Goodenough, & Karp, 1962; Witklni Oltiman, Raskin-, & Karp, 1971). Witkin's 

early work on perceptual field dependence- independence provided the impetus 

for the original research and, as investigation continued, \t became clear 

that individual consistencies or .styles were not limited to the perceptual 

area, but were related to a complex of psycllolocrical , cultural, and even 

'* . 

pfiysiological consistencies. A brief presentation of such findings with an 

his associates 

is to be- found in A Manual for the Ernbedded Figures Test (Witkin et al. 1971). 
The specific choice of the Picture Completion subtest as a tneasuri of 
• analytic functioning was based on factor analytic studies of the WISC by 
Cohen (1959) and by Goodenough* and Karp (1961). In these studies separate 
factors were found identifiable as ' "verbal comprehension*' (Vocabulary, , 
Comprehension, Information, and Similarities), "attention-concentration" or 
"memory" (Digit- Span, Arithmetic, Coding), and "analytical "ability" (Block 
.Design, Object Assembly, Picture Completion). In the Goodenough and Karp 
study, the "analytical ability" factor was also marked by perceptuar- field 
independenceNpeasures and by measures of Guilford' s' adaptive flexibility 
factor. Unf or tuaately , at the time the present stuSv was begun there were 



nb factor analytic data a/ailable 4>n the VPPSL subtests* 

Recent stqdies (Witkin, persoftal coroinunicat Ion, 1971; Vitkin, Fatetsoni 
Goodenough, and Birnbaun, X965) Have found among subjects classified as mildly 
retarded a substantial number of individuals whose "verbal comprc'henclon*' 
factor scores are quite low* but who have near normal prorate3 IQs^^^l^he 

^./analytical" ^actox. In mentally retarded boys in speci^Jl public school 
classes the mean prorated XQ difference betw£en the "verbal comprehension" 
and **analy:icar* scorec was 13 points; in institutionalized mentally retarded 
boys the corresponding IQ disparity was 20 polsnts. Because of the often poor 
performance of culturally disadvantaged children in school, and In view of 

, the apparent importance of verbal as opposed to analytical functioning in 
determining the application of the '^retarded'* label with all its implica- 
tlons, it was felt that measures of verbal comprehension and ^nalytic func- 



tioning should be obtained separately. The WPPSI Picture Completion subtest 

measure analytic 



Lxoni.ng snouxQ ODLainea separately. ijie wrrdi ricti 

and tly^^reschool Erabedded Figures Test weVe chosen to 

/ 

functioning. . \ 

Task Description and Administration 

Thg Picture Completion subtest of the Wechsler Preschool and Primary 
Scale of Intelligence (Wechsler, i96V) is a downward extension of the Identl- 
jcally named subtest of the Wechsler Intelligence Scale for Children* Twelve 
of the 23 items were taken froiffl the WlSC and 11 )/ere new. The child is shown 
a series of 23 pictures, each of which has som/ important ^art misslngi and 
is asked to Indicate the missing part by either naming It or pointing to 
where it should b^- If the child falls to givi^ the correct answer on either 
of the first two pictures, he is shown and told the correct answer, flo help 
Is givetj after Item two. The test is continued through all 23 pictures or 
^••ntil 3 consecutive fall.urcs beginning with card 3. Testing time is 
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approx»imately five minutes. " j 

The test was given only in Year 1 of the study. Its questionable 
validity as a measure of analytic functioning (which will be discussed below) 
led to its exclusion from the Year 2 test battery. 

Scoring Procedures . . ^ ^ . 

Summed scores were obtained for correct verbal responses (i.e., the 
child's naming or describing the missing part of the object), correct -non- 
verbal responses (the child !.s pointing to the missing part) and total correct 
(including some items scored as correct but where insufficient information 
had been recorded to determine whether the response had been verbal or non- 
ve?^al) . Other scores obtained but not analyzed due tjo their inf r^quency 
of occurrence ojr lack of range were number of it.e^s repeated, number of items 
* with eJ^borations , total task time and number of indeterminate (non-scorable) 
responses. Incompleteness in the recording of many children's responses and 
insufficient probing by testers made the coding task ^dite difficult. Simple 
labelling, responses, for example, were often not "qlTestioned and thus had to 
^^^e scored as indeterminate. In addition, some of the younger children appar- 
ently did not understand the word '^missing" in the standard test question, 
ywhat' s ^missing in this picture?,*' and Psychological -Corporation would not 
grant permission to modify this .formal instruction to the child. The diffi- 
culty in scoring suggests a need for verbatim recording of a child's respdnse 
(which is not required in the, WPPSI manual) and a modification of tne' word 
"missirrg" for use with, very young subjects. . ' ^\ • * 

Score Properties i 

— ^ 

Scor^'means, standard deviations, percentile distrAb\itions'^ and CQr 
efficient alpha reliabilities for the total sample ar^ presented rh^Table 1.- 
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It was originally felt tliat the division of the total score In^ verbal 
correct and nonverb^il correct subscores might reflect different degrees of 
competency and thus be usWul for later analyses* Because of difficulties 
Jlh deternining categories for mixed answers (i.e., cases where the child 
both pointed and verbalized) and ^f many iPcompletely-recorded answer sheets, 
however, these two sk^scores were dropped from all further analyses. 

The coefficient alpha reliability of the total score (•89) coi^pares 
favorably^ with the. corrected odiiJ-even reliability coefficients rej[>orted in 
the WPPSI manual. These rangfti from ,81 to .86 for ages 4 through 6 1/2. 



liidi 



\n the present study, alphas were also obtained separately for those chil^jen 
42-50 months of age and for those 51- ^9 months of age* The respc 
coefficient^ were .88 and ,89. It should be noted, howewrv-**^t given a 
performance-dependent cutoff, these alphas are inflated estimates of internal 
consistency. 

fable 1 

Means , J>£r centime Distributions dnd Reliabilities 
for Nonverbal, Verbal and Total Correct Scores* (N » 1405) 



_ ^ -■- r - - — " " " --A" ^ 


Score 


Mean SD 


10 


Percentiles \ 
25 50 75 90 


Reliability** 


Nonverbal Correct 


1.34 1.92 


0.0 


0.01 


0.55 2.10 4.05 


.72 


Vetbal Correct 


3.U/ 3.47 


0.0 


0.24 


1.98 5.09 8.36* 


.85 


Total Correct 


5.45 4.71 


0.13 


1 . 59 


4.34 8.47 12.49 


.89 


*IUnge « 0-23. 
**Cronbach*s coefficient- alpha. 










Sampltj Performance 


* • 






• 




This test was 


more difficult 


for 


t.le present 8UbJe<^ts as a 


group than 


it was for Wbchsler 


's standardization 


8n(nple. 


The V??Sl manual 


(Wechsl€r» 



1967) Hats a «ediar\ raw score equivalent df 6 for his four-year-old group* 



vfihereaa the present subjects (wltlj^^ean age of 4 year®, 2 'months) obtained 
ERXCjdt*»> total score St 4^3. 
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Distributions of the Total Score data by sex and th ree-mori th age groups 

are presented in Table 2. With the exception of the oldest subjects "(the 

group 57-~59 months old, whivh had a relatively small N and included a dispro- 

portiohate number of low SES urban, children), a pronounced age trend,. is 

apparent. Confirmation of this age trend is ^provided by an analysis of 

variance;^ which showed significant age 'differences {Y_ = 72.22, ^ = 1/.1057, 
"* » . ' ■, 

£-...001) for those children above and .below the'median age Tar the total 
-' * - * 

correct Sc.- re, ^ • ^ . 

■ Table 2 ^ . 

^ M^a-::. J "ta-^dar-: ^?^v■Lzt^L^'rr- a'-- 

Percentile Distributions for Total Correct* by. Age and Sex 



Percentiles 
WPPSI 
Median 

Raw 
Score** 



Group 




N 


Mean 


■ SD 




ic . 


25 




50 


by Age 




75 


90 


42-44 


mo . . 


85 


~ 2 


.54 


3.14* 


0 


.0 


0.42 


■ 1 


.63 




3 


.58 ' 


■ 6.25 


4.5-47 


mo . 


- 301 


4, 


.30 


4.08 


0 


.0 


0.89 


3 


.11 




6 


.87. 


10 . 34 


48-50 


mo . 


332 


4 


.85 


4.42 


0 


.08 


1.34 


3 


.59 


6 


7 


.69 


11 .39 




mo . 


360 


6, 


.33 


4.74 


0 


.40 


2. 24 


5 


.72 




10 


.00^ 


13.08 


54-56 


mo^ 


•268 • 


7. 


,02 


5.25 


0 


.39 


2.39 


6 


.36 


8-9 


1-1 


.25 


'14 .-37 


57-^9 


mo . 


■ 57 


6, 


.37 


4S7 


. 0 


.45 


3.06 


5 


.67 


9-10 


9 


.85 


12.15 


Boys ^ 




747 


•.5, 


.40- 


4.73 


0 


.12 


1.61 


4 


.31 




8 


.32 


12!-51 


Girls 




656 


- 5. 


,50 


4.69 


0 


.15 ' 


f.57 


4 


.39 




8 


.66 


12.48 ,. 


To tai 




1403 


5. 


.45 


4.71 


0 


.;13 ■ 


1.59 


4 


.34 




8 


.47 


12.49 
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*Range = 0-23. V 

**Taken from WPPSI tables of scaled" score equivalents of raw scores. These 
are approximate figures based on smoothed distributions. Ages for the 
WPPSI standardization groups are each one month younger than the figures- 
to the left of the above table. That is, the median value listed for 
48-50 months is from the conversion table for 47-49 months. 
N_ = 200 for each group. 



As can be seen by comparing the median scores for the study sample with 
the median scores in the V7PPSI norm-conversion tables, the medians are 

X 



consistently lover for t present sample. Not shown in Table 2, but 
apparent from comparison o/ score distributions for the ^wo sub je^. t pools» 
is the fact that there are considerably higher proportions of very l<w 
scores In the present study sanples as compared with the Wl'f'SI Oorm groups 
but, interestingly, not an appreciably smalieir proportion of high scores. 

In an Age x Sex x SES A>!OVA a statistically significant sex. effect was 
obtaineo (F = 7.48, df * 1/1057, £<.01) , favoring boys. ^ In abs<;lute tern»5, 
however, t^liKs^f f erence in means was negligible. Using the educational level 
at the mother aT^ar^ index of socioeconomic status, the sample was divided 
into high (more than tw^iv? years of schooling)^ middle (ten to twelve years 
of^school Ing) and low (less than ten years of schooling) SES gr©up'». The 
F-value obtained from the analysis of variance was 75.08, df = 2/1057, £-^»00J.^ 
with those children v;hose mothers had received more schooling obtaining 
significantly higher sci>rL»&. • 

Relationship with other Measures j 

Tlie major correlateb .off the tot.<l rorrect score on tht Picture QoBj^letion 
test are given In Ta^le J- The three highest correlation coefflcientf (•Sb 
to .59) are with Xhe PresrIhvNoi Inventory, the' ^tan^ar6 version of the Pea.body 
Picture Vocabulary Test (A), and a modified Peabody (B) In which the child 

is asket^ to label the picture to whK^h the tester points* All three of 

• / 

these tasks are predominantly werhal measures. The next group of correlates 
(correlations ranging from .40 lo .45) involve perceptual or analytic 
tuaterlai: Form Reproduction, understanding of negation on Matched Pictures^ 
fast performance on the Seguiii Horm Board, few errors in Matching Familiar 
Figures* greater number of appr<a(priate classifications on the Slgel Object 
Categorization Test, ability to (ilscr imlnate among roimnonly confused speech 
sounds on the Children*s Audlt«?;ry Discrtmiaat Ion Inventory* The remAnder 
ER^C^'^* correlates listed fit mo particular pattern but apg,^ar compatible 



CorreU^tions of hil Test Scores Loading Aho-o .30 
with Picture Completion Total Scoto'> '* .. 



. ^ , ^ — _^ ^ _ . : 

Tes t ci nd Sc ore . ' • " 


C or r 


— - — ~ 

el^^t io n 


\, 

Preschool .Tnvt-ntory (Caldwell): Ad jus ted • To ta 1 Scor e *" 
. (minus Form Reproduction Items 52-55) ^ ^ ., 

./ 




. 59 


Peabody Picture Vocabulary Tes t, Form A: Tot;? 1 * Corr ec t ^ '''"-^ 

' \ { ' ' ' - 




.56 * 


Peabody Picture V'ocabul;iry Test Form B: Total Correct , ./ 


% 


.56 


Form Reproduc tion : TotaJ Score ■ • 






ETS Matched Pictures: Total Score - Negation ' ■ . 




.A3 


Seguin Form Board: Fastest Time for Correct Placejnent (Lbg 10) 




•^2 


Children's Aud i tory D iscr imina tio^ Inventory: Total Coqrrect - 
Nonsense Words ^ 




.40 


Sieel Obiect Ga teeor iza t ion : Total Grouping Respofise's 




.40 


'Matching Familiar Figures: Mean Errors pe-i: Valid .Test^Item 




.^0 


Hess and Shipman Eight-Block Sorting Task: Total, Score 




.38 


Hess 'and Shipman Toy Sorting Task: Total Score 




.36 ■ 


Massad Mimicry: ■ Word or some sembl-ance of/word given 




. 34 


Motor Inhibition Test: Average Time, Trial 2, for the Walking 
and Drawing Subtests^ ■ / ^ 




3 


ETS Story S'equence Task: Test Items 1 and 2 (Receptive Language) 
Total Score 




.33 


ETS Mat'd'hed Pictures: 'Total Score 

- - .. . t 




.31 


Johns .Hopkins Perceptual Test: Total Correct * < 




.30 


Enumeratipn Task I: Total Correct (Items 1-12) 




.30 


^Sample sizes range from about 800 to more than 1200. All- correlations 
significant beyond the .001 level of confidence (£.£)01, = .148 for = 


ar e 
500). - 
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with either a general functioning or analytical Functioning interpretation. 
Not listed in Table 3 because of its low magnitude is the correlation of 
Picture Completion with the other measure chosen to represent analytic 
functioning, the Preschool Embedded Figures Test. The correlation between 
total correct ' scores on the two measures was .28, statistically a highly 

significant correlat ion (p ^ •001) , but one much too low for two reasonably 

<• 

reliable tests supposed to measure the^'^ame construct. 

The manual for the WPSI (Wechsler, 1967) gives the correlations among 
the scale subtests. At the 4- and 4 1/2-year levels Picture Completion 
correlated as highly or higher with verbal subtests (in particular. Infor- 
mation and Vocabulary) as with performance subtests. In fact, the contami— 
. natiojp-corrected .correlation ui the Picture Completion subtest with the 
'^WPPSI performance score is not very different from that witH the verbal score 
(L ~ -56 and .58, respectively, for age 4, and .50 and .59, respectively, 
for 'age 4 1/2). , 

Factor analysis of the present data showed 'the Picture Completion subtest 
to load .67 on Factor 1 (a general competency diinens'i on) , but to have loadings 
. of .11 or less on the other factors obtained (Shipman, 1971). Coates and 

Bromberg (1972) factor analyzed the subtest correlation matrices from the WPPSI 
at each of the half-year age levels from 4 through 6 l/2l and found the Picture 
Completion subtest to load onto'.four differently- interpreted factors at- 'the 

'■ /■ , r 

various' age levels. At age 4 the test loaded on a verbal comprehension 
factor and a perceptual organization factor. At a^e 4 1/2, it loaded only 
on an uninterpreted fourth' factor along with the Information, Vocabulary 
, dnd Block Design subtests. Further evidence of the factorial complexity of 
this subtest and its change with age is shown in a recent ,f ac tor anai-y.t^ic 
study of the WPSI by Hbllenbeck & Kaufman CX972) , who used Wechsler 's (1967) 
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standardization sample of 1200 children, 400 each at ages 4, 5, and 6» At 
age 4, Picture Completion had high loadings on both the verbal and the per- 
formance factor, but at ages 5 and 6 there was a clear shift to the perfor- 
mance factor only. Thus, there was a verbal coiijponent at age 4 that dimin- 
ished with the older subjects* 

It seems clear from this pattern ol correlations and of factor loadings 
that the WPPSI Picture Completion subtest at this age in this samjile is 
measuring general competency » a culturally loaded general dimension. Evidence 

V. 

for its success as a distinct measure of analytic functioning at- this age is 
much less clear, however. Its relatively low correlation with the Preschool 
Embedded Figures Test would seem to indicate that if Picture Corfpletion is 
measuring analytical functioning, it is not doing so differentially in this 
Sample at this age. ^ 

Summary 

The WPPSI Pict/ure Completion subtest was included in the te^t battery 
of the present study to measure analytic functioning. While it is reasonably 
easy to administer, great caire must be ^ taken by testers t-, question simple 
labelling responses and to record answers completely. Some children did 
not^ janderstand *:he meaning of the terra "missing'* in the instructions, T)ie 
task was found to be sensitive to age, sex and SES differences in the present 
rsample. * 

The test is factorially coraplex a^d reflects general competency, a * 
mixture of intellectual competency and cultural experience. There i« ^ . 

little evidence to support its use as a measure of analytic functl-)ning 
in. this group of pubjects at this age. , • 
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Preschool Embedded Figures Test (PEFT) 

Background 

The Preschool Embedded Figures Test (Coates, 1972) Is a measure of 

field independence, or analytic functioning. It has its orlgilns in the 

work of Witkin and his associates (Witkin» Dyk , Faterson, Goodenough , and 

Karp, 1962; Witkin, Oltraan, Raskin, and Karp. 1971). The test, bastsd partly 

on the Children's Embedded Figures Test <Karp Konstadt, 1963; Wltkin et al., 
2 

1971) , extends the investigation of the development of psycjiological 
differentiation downward to age three. 

A brief but fairly complete discussion of the rationale for embedded' 
figulres- tests , including extensive references, is given, in A Manual for 
the Embedded Figures Tests (Witkin et al., 1971), 

The embedded figures tests of field dependenco'^independence are measures 
of perceptual aspects of analytic functioning or » at a more general level » 
psychological differentiation. An extensive program of research over a 
period of more than twenty years has presented a fairly detailed picture 
of the more- versus less-differentiated perison* Based on performance on 
embedded figures m^easures, the more differentiated (field Independent) 
person has been shown to do well on )ther perceptual taakd and on a variety^ 
of intellectual tasks Involving disembeddlng. Embedded figures performance 
has been shown to be related to several noncognltive areas such as social 

^e are indebted to Susan Coates for providing an eariy draft of the manual . 
for the PEFT well as several tanpubllahed reports and additional data 
beating* on the question of the validity of the PEFT and mother nteasurcs/cf * 
analytic functioning* 

The Children* a Bmbf^dded Figures Test was originally piiblished in 1963 by 
Cognitive Tests* It is now published by Consulting Psychologlsta Press « 
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bchavior« nature of the body« concept, nature of psychological defe/ses, 
fora (though not^extent) of psychopathology ♦ patterns of autonomic reactiv- 
ity, and different family and cultural experiences (see Witkin et al., 1971). 

A general pattern of personality correlates of psychological differen- 
tiation has einerged from a nuinber of stadies among elementary school children 



on the CEFT and of adults on the Embedded Figures Tes^ (Coates, 1972). The 
e differentiated children and adults have been found to have an active 



if itiating^ Altitude, to be self-^assured, to have a developed > sense of 
/separate identity, to be t^sk-oriented and to perceive their parents as 
supportive. Less differentiated individuals have been found to be more 
socially oriented, more suggestible, dependent in their social relations, 
llicely to rely on others for their self-definition, and to perceive their 
parents as nonsupportive. 

Factor analytic studies (Cohen, 1957, 1959; (ioodenougb & Karp, 1961; 
Karp, 1963) have found separate verbal comprehension, attention-concentration 
And analytic functioning factors. These studies, using the Wechsler scales, 
found the analytic functioning factor to be comprised of the perceptual field 
dependence-lndepen4ence measures (when Included in the battery), by Block 
Design and Object Assembly on the WISC and WAIS, and by Picture Completion 



^ on the Wise* Several studies (Witkin, personal communication, 1971; Wltkin, 
Faterson, Goodenough & Birnbaum, 1966) havi% reported that among individuals 
classified as mildly retarded a substantial number vere found whose verba! 
comprehension factor scoras were quite low but who had near-average prorated 
^ IQs on the analytic functioning factor* Apparevitly the "retarded" label was 
applied as a function of the verbal comprehension l^vel of these children 
and adults » Independently of their level of analytic functioning* In yl^ of 
i^^ch findings* it would seem judicious to attempt to measure malytic 
O functioning independent of verbal comprehension^ 

ERIC . . • 
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The brief rationale knd survey 'of implications of embedded figures 

performance presented has been ba§ed, alniost exlusively on Sadies 

'employing the Embedded Figures Test with adults, (Witkin, 1950l W;Ltkin et 

al»5 1962; Witkin, Lewis, Hertzman, Machover, Meissner ^ Wapner, i954; 

Witkin^ et al., 1971) andwith children older than nine using the Children's 

Embedded-'Pigures Tes.t (Karp ■& Konstadt, 1963'; Witkin et ai., 1971). To 

> •* • ■ ' . - * 

meet the need for a measure ^of differentiation for younger children, the ■ 

Preschool Embedded Figures Test (PEFT) was developed (Coates, 1972). 

The patrtern of personality correlates obtained from t;he P6FT is quite 

consistent with that cited for adults" and older children. That is, the 

more differentiated children were^ found to be more creative and inventive, 

avid to learn about new things, more goal-directed, less distrustful of 

people and less self-defeating than were the less differentiated children 

(Coates, 1972). Other consistent findings have applied to one sex or the 

other, but not ^to both, and the supporting evidience appears to be clearer 

for girls than for boys. " ^. 

Coates., (personal . communication , 1971) ^has reported data indicating 

that the Geometric"^ Designs and the Block Design sub testis' of the WPPSI. help 

mark factors interpretable as analytic functioning and loaded by' th^ PEFT.- 

In the Coates manual (1972), data "are presented showing sizable correlations 

between WPPSI Block Design and the PEFT (correlation, coefficients ranging 

from .55 to .67 'for five samples ranging in size from 21 ta 28). There is, 

then, some evidence for the validity of the' PEFT in its relation to other 

cognitive measyres. Unfortunately, correlations between the earlier embedded 

- - * 

figures measures and ttie PEFT cannot be obtained, since these Qther embedded' 

figures measures cannot bj^ given successfully to children as young as those 

■ \ • ■ 
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for whom the PEFT Is Intended. 

At the time of the selection of the PEFT for the present study there 
was only one other preschool eiobedded figures measure available, Banta*8 
Early Childhood Erobedded Figqres Test (Santa, 1970), which provided a good 
testing procedure but items tha*: were not ^is good as those in thfe Coates' 
test since^ they were either too easjT'or^too difficult. Recently^ 'ks part 
of the Sesame Strecjt evaluation (Ball & Bogatz ♦ 1970), a multiple choice 
*'HiddeA Triangles Test'* was <teveloped based partly on the Coatea PEFT* 
Unfortunately the test proved to be unreliable (Cronbach alpha reliability 
coefficienT^of ,26, « 1017); apparently most of the items were too % 
flifficult. 

3 

Task Descr^,p.tion 

The. PEFT contains"^?, 8 1/2 x 11 Inch, black and white drawings 
(3 practice drawings and Ik test drawings) , in each of which is eU^edded a 
simple equilateral triangle. The child is presented a card on which is 
printed a small triangle and shown bow to trace his fingers along the edges 
of the triangle. He is then shown, one at a time^ three practice figures in 
whit:h the triangle is embedded, asked to indicate the simple figure^ and, 
having done so, to run his fingers along Its sides. The child is given the 
three practice items a maximum of three times. If he fails* to meet the 
criterion of two correct items on either the se/ond or the third practice 
trial he Is not administered the regular test it#ms. In the t^st propeti 
the child Is allowed two attempts per Item In a -maxlinuin of 30 seconds. 



3 . , . . . .. . ^jjp^ 



It Should be mentioned that the PEPT^ Manual used in the present study differs 
somewhat from that currently used by Coates and was changed slightly for the 
second year of the study. Differences are relatively min^r; the test items 
are the same* # 



Administration Procedur es 

The PEFT is not an easy test, to administer » at least at the younger 
age levels. It was considered by tester^trainers and testers alike to be 
one of the more difficult tests In the battery to administer. In the first 
year of the &tudy« an attempt was made to administer the test to a total of 
0X6I6 children. Of this total, 14pO children did not get past the practice 
series, and an approximately equal number of additional children were elim- 
inated from the sample due to incomplete or. otherwise unseorable records* In 
the Second year of the study, a total of 830 children were able to perform 
successfully, but 72 others were unable to complete the practice series or 
produced unseorable records, inability to pass the practice items appears 
to have been a fianctlon of the child's failure to understand the instructions, 
to grasp the requirements of tracing the hidden figure with the finger, or 
to general lack of ease in the testing situation. A contributing factoi in ' 
the difficulty of test administration was the timing requirecjent , which 
added a further element to an already complex situation. 

Sc oring Procedures 

J " " ' 

Subjects responses and reBponB«^-^lnre8 were recorded by the testers^ and 
the completed answer sheets were coded at the ETS Princeton office^ Scores 
obtained were total number correct, total testing time (time from beginning 
of practice to end of test) , average time to first response (i^iether or not. 
correct), and average total time for correct responses* The two scores used 
for the purposes of this report were total nun6er correct and avetage time 
to first response I since the total testing time and the average total time 
did x\f>t give enou^ addltl'^nal information to be' incltlded in the final data 
analyses, the principal difficulty In the scpring-codlng proced^ was presenteJ 
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by aodSiguous r^cp^lpg of re?oonseR by the testers , especially for the 
practice trials. / ' ^ 

*;core Characteristics • 

Score means ♦ standard deviations , percentile distributions ant] 
coefficient alpha reliabtiitie'* for the Total Score and the Latency Scon^ 
for Years 1 and 2 of the study' are presented in Tables 1 and 2, respectively. 

Table 1 ^ 

Means, Standar-d Deviations, Percentile Distributions and Reliabilities ^ 
for^the Tdtalr Score* and the Latency Score in Year 1 





Score y 


N 


Mean 


SD 10 


Percentile 
25 50 75 


Coefficient Alpha 
90 Rellai>rilty 



Total Number 
of Items 

correct 1288 12.1 5,55 3.9 8.6 12.8 16.1 19,5 .86 

Aw. time for 
first response 

(seconds) 1287 6.6 2.95 3.1 4.5 6.3 8.3 10.5 .77 



Note. — At the time of thTs testing, the subjects ranged from 42 to' 59 months of 
age. 

<*"Range.« 0-24. 

Table * 

Means, Standard Deviationb, t'ercentile DlisJtrlbutions and Reliabilities 
for the Total Score* and the Late/Acy Score ip Year 2 



Score N 


• 

Me.m 


SD 


m 

10 


Percentile 

25 50 75 

^ . 


Coefficient Alpha 
90 Reliability 


Total Nu^lber 














of itetns 














correct 830 


14,8 


4.48 


9.1 


U.9 15.4 18.2* 


20.8 




Av. time for 






\ 








first response 














(seconds) 831 


5.1 


2.19 


2.4 


• 3.5 4.9 * 6.4 


d.i 


.51 


Note,— At the time 
of age. 


of the 


Year 


2 testing, the subjects ranged from 

• 


51 Co 69 months 



*Range • 0-24. 
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rhe conventional score for the test Is the total ntqnber correct. It 
car be seen from inspection of the two tables ttiat subjects as a group 
correctly completed an average of 2.7 more items in Year 2 than they had in 
Year I. The reliability co«f f Icicftits of .86 in Year 1 and .81 in Year 2 
con^are favorably with reliabilities reported by Coates (1972). In Coated* 
standardization sd&^^les, the correctej^ odd-even reliability coefficients for 
the number correct score rangcfl frOTi *74 to Wl (sample sizes ranging from 
26 to 70). Dat]| on stability is available in both the preseiit st idy Vad in 
Coates* (1972) manual. In the present study Year I - Year 2 correlation 
for the total correct score was .39 (N « 750) over an inteYV^ of about nine 
months. Coates reports test**ret^st correlations nVer a f Ive-mortti? interval 
for three small samples (N ^ 21-25) of *69 to »75# The Year 1 - Year 2 
correlation /or the latency score was ottly ,17, stigge^ting that» of the* 
two scores used on this test, the trttal correct tfcore is considerably 
.more stable. Coefficient alpha for Year 1 Wtia .77; for Year 2 it was «51« 
Table 3 presents the per. cent, of subjects passing each test Item arid 

« 

the biserial correlations of each item with the total sQore for Years 1 
and 2. The per cent passing ranged from 14.6 to 81*32 in Year 1 and*from 
15.6 to 95.1% in Year I. The biserial correlations with total score ranged 
in Year 1 from .41 to .79 with only erne falling below ,50» and*in Year 2 ftoro 
.33 to .76 with aga^n only, one below .SOr^Thus, the test appears to have 
reasonably good psychometric properties. In exa^^fW half of the 24 items 
there was' a greater than lOZ incre&se In subjecla passing <that Item in 
Yea^r 2, and in several of these items (such*as Jltisms nmrber V^nd 13% 
for example) there was a greater than 25Z galli In subjects passing in the 
second year. It Is Interesting to note that the iteoa in which there vas 



-329- 
Table 3 



Item Biserials — Number Correct 
Year 1 and Year 2 Data 
(]1 « 1288 for Year 1 and 830 for ^ar 2) 



— 

Item 
MumDer^ 


Per Cent 
Year 1 




Passing 

Year 2 


Biserial Correlation 

with Total Score 
Year 1 . Yetr 2 


4 


64.6 


90.4 


iq56 


Q7 
. J J • 


c 
5 




J / . z 


.56 

■ 


• .0 J 


6 


22 .U 


*> 1 7 

Z J . / 


CI 

, 52 


. J J 


7 


• J 


7 X . O 


.53 


It A * • 

.34 


8 


• 2- 


il.^ 


.55 - 


A 7 




• V.32.0 




.55 


C 7 
. 3Z 


10 


. 81. 3 


73.1 


•64 


. 73 


r 11 

12 


47 •© 
^ 34 . 7 


A *) 7 
3U .7 


.60 
• 54 


.52/ 


13 


4o# 0 


7 7 1 


* V 74 




14 


53.6 


7 Q 7 


.71 


^60 


15 


b2 .4 


<i*i 7 


.66 


77 

• 72 


16 


d4 • o 


^ A A 
OO ■ 


.79 


. 76 


17 




.69 


.72 


lb 


• J 




.68 


.55 


19 


4d « i 


'iA ft 


.71 


.71 


20 


34.9 


38.6 


.41 


.69 


21 


= 61.2 


83.4 


.70 . 


.70 


22 


48.4 


51.3 


.61 


.68 


23 


14.6 


15.6 


' .52 


.51 


24 


' >i.O 


91.8 


.59 


•57 


25 


50.8 

• 


51.5 


.64 


,64 


26 


, 55.4 


70.4 


.69 


.54 


27 


66.7 


80.6 


... /" 


• .64 

• * 


*Itcm« 1 , 


2 and. 3 were practice Items only. 
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only a very slight increa&e in ihe subjects passing In Year 2 tended to be 
those items vhich originally showed the lowest number of subjects passing 
(items 6» 8, 9, 12, 20 and 23). •ly appears that the difficult items 
(40% or less passing) were no less difficult after 9 months of development. 
The^ajority of the biserial correlatitins did not vary greatly in inagnitude 
betwe<»n Year 1 and Year 2 (the only except i<ins bi'ing irems 6, 14, 18, 20 
and 26)- 

Sample Performance 

« 

(a) Total Correct Score ^ 

Tables 4 an^ 5 present the means, standard deviations and percentile 
distributions for the total correct score for nil subjects by three-month 
age intervals and sex for Years 1 and 2, respectively. Figures 1 and 2» 
a graphic form of the age data of Tables 4 and 5, clearly show the develop- 

mental trend present in these' data. 

For purposes of analysis, only data for longitudinal subjects weie used 
(i.e., the subjects for whom test ecores were available in both Years I 
and 2). The age data had to be subjected to separate analyses of variance 
In Years 1 and 2, since the testing schedule in Year 2 led to considerable 
shifting of subjects between the '^yoxxttger** and "older" categories. Therefore, 
no Year 1 ^ Year 2 comparisons of the age data can be made. Since there was 
little or no shifting of subjects between SES or sex subgroups, these data 
could be subjected to repeated-^measures analyses of variance performed on 
their combined Year 1 ~ Year 2 data, which yielded both pverall and Year 1 
vs. Year 2 F-values. 

The age data were divided at the mediaii In order to obtain an "older" 
and a *Vounger" aa<e group. The dlf fere ice between tha means of the total 

9* 6* 
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Table A 

Number Correct 

Means, Standard Deviations and Percentile Distributions 
by Age and Sex Groups for Year 1 (N - 1288) 



Group 




N 


Mean 


SD 


10 


25 


Percentiles 
50 


75 


90 


42-44 


mo. 


76 


10.2 


5.83 


2.8 


6.6 


9.8 


15.0 


18.2 


45-4 7 


mo. 


258 


11.6 


6.01 . 


3.6 


6.9 


11.8 


16.0 


20.2 


48-50 


nto. 


300 


11.5 


5.49 


3.5 


7.5 


12.2 


15.6 


18.6 


51-53 


mo. 


342 


12.5 


5.41 


4.1 


9.3 


13.1 


16,3 


. 19.4 


S4-56 


mo. 


255 


13.2 


4.99 


6.2 


9.7 


14.0 


16.9 


1«.5 


57-59 


mo. 


57 


13.8 


5.19 


6.4 


10.4 


15.1 


17.4 


20.5 


Boys 




669 


11.8 


5.66 


3.7 


7.7 


12.4 


16.0 


19.2 


Girls 




619 


12.5 


5.40 


4.2 


9.2 


13.1 


16.3 


19.7 


Total 




1288 


12.1 


5.55 


3.9 


8.6 


12.8 


16.1 


19.5 



u 

s 

o 

u 



0> 

I 

X 



14 



13 



12 . 



11 



10 



ERIC 



Figure 1 

Mean Score as a Function of Age for Year 1 
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Age (mcnths) 



51-53 
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Table 5 



Number Correct 

Meanst Standard Deviations and 'Percent i le Distributions 
by Age and Sex for Year 2 (K = 830)* 



Gro up 




N 


Mean 


SD 


10 


25 


Percentiles 


75 


90 


51-53 


tao . 


55 


1 3.8 


5.00 


7.6 


It) 


0 


13.7 


17.7 


20.6 


5A-56 


mo . 


196 


14.4 


^.57 


- 8.5 


11 


0 


15.2 , 


18.2 


20.3 


57-59 


mo . 


178 


14.7 


4.53 


9.0 


11 


6 


15.3 


18*0 


20.6 


60-62 


mo . 


240 


14.8 


4.54 


9.2 


n 


2 


15.4 


18.2 


21.2 


6 3-65 


mo . 


152 


15.5 


3.82 


10.2 


1 3 


1 




18.6 


20.9 


66-69 


mo . 


9 


14 .4 


5.94 


1.7 


12 


9 


14.7 


18.3 


21.0 


Boys 




426 


14.2 


4.67 


3.3 


11 


1 


15.0 


17.8 


• 20.5 


Girls 




404 


15.3 


4.21 


,9.7 


12 


8 


15.7 


18.6 


21 .0 


Total 




830 


14.8 


4.48 


9.1 


11. 


9 


15.4 


18.2 


20.8 



*In Year 2 of the Longitudinal Study, children f rom *only three o^ the four 
study sites (Trenton, Portland, St. Louis) were given thef PEFT. Hence^ the 
drop in subjects from 1238 in Year 1 to 830 in Year 2. 



o 
u 



to 
X 



16 r 



g 15 - 



14 - 



13 



Figure 2 

Mean Score as a Function of Age for Year 2 




-L 



51-53 
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54-56 
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correct score for these two groups (13.24 for the older subjects and 11,76 
for the younger ones) was highly significant in Year 1 ( F - 18.60, df - 1/980, 
£<,001) and also in Year 2 (X5.82 for the *61der subjects knd 1A.75 for the 
younger ones; F« sleg, df« 1/068, £-^.005 y. Coates (1972) found significant age 
differences in performance with her three-, four-, and five-year-old subjects* 

The repeated-measures analysis of variance^^umraing scores across years 
found a significant overall. difference between nearfs for girls and boys on 
total number of items correct (F = 8.37, df^ • 1/599, £^.005). The difference 
In favor of girls at this age level was consistent ulth the results in the 
normative data on three-, four-, and five-year-olds '^eported by^ Coates (1972), 
although she also cites a study by Seltz (1971) in which signiflc/int diff.er- 
ences were not found. In their normative data on tTie CE^T, Karp and Konstadt 
(1963) failed to find significant sex differences in performance in the age 
range 5 to 12. These apparently contradictory findings on sex differences 
on PEFT and CEFT total score migfit indicate that the construct validity of^ 
the "ask changes with age, as is suggested by the present findings. 

As a rough measure of socioeconomic ^tatus,^ those children for whom 
' longitudinal data were available were divided into three groups on the basis 
of their mother's educational level. Those subjects in the *'hlgh" group had 
mothers with more than 12 years of schooling, thode in the "middle" group 
had mythers with 10 to 12 years of schooling, i and the mothers of the "low" 
group had fewer than 10 years of schooling* The across-years analysis of 
variance was highly significant (F • 11.61, df • 2/599, £ -'^.001), with the 
high SES group obtaining the highest mean scores and the low SES grow? ttie 
lowest. This finding Is consistent witTi Seller's results as reported by- 
Coates (1972). It should be noted that SES-related differences In perfor- 
^-mce have also been found on the CEFT (Witkin et al„ , 1971). 
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(b) Latency Score 

Tables 6 and 7 present descriptive data on average time for first 
response (latency) scores by three-month age groups and by sex far all 
subjects for Years 1 and 2. respectively. These tables show that the latency 
values are sotnewha* greater in Year 1 than in Year 2. 

The division of the lonj;;itudinal sar**ple at the median into older and 

/ 

younger subjects revealed no significant mean differences iryeltlier Years 1 
or 2. The repeated-measures analysis of variance showed s«c differences In 
latency co be highly significant across years (F « 10.88, df « 1/599, £<»001), 
with the higher latencies obtained by the boys^ but the difference in ;neans 
was quite small in absolute terms. The Ijitency score showed a marginally 

• a 

significant SES x Year Interaction* (F « 4.33. df « 2/599, £<.05). with 

Table 6 

Average Time for F^rst Response (in seconds) 

Means, Standard Deviations and Percentile Dist rlbution^ 
by Age and Sex for Vo.ar 1 % 

V - 



Group 




N 


Mean 


SD 


10 


25 


Percentiiles 
50 


75 


90 




mo . 


76 


6.9 


3.54 . 


. 3.4 


4.7 


6.4 


8.2 


10.0 


45-4 7 


mo. 


258 


6.8 • 


3.10 


3.2 


4.5 


, 6.2 


8.6 . 


i: 0 


48-50 


mo. 


299 


6.7 


2.98 


3.1 


4.4 


6,2 


8.2 


11. 0 


51-53 


mo. 


342 


• 6.5 


2.93 


3.0 


4.4 


6.2 


8.5 


10.3 


54-56 


mo. 


255 


6.4 


2.67 


3.0 


4.5 


6.3 


8.0 


9.6 


57-59 


mo. 




6.5 


2.67 


3.2 


A.^ 


6.2 


8.2 


9.9 


Boys 






6.8 


3.08 


3.2 


4.6 


6.4 


8. 7 


10.8 


Cirle 




618 


6.4 


2.80 


2.9 


4.3 


6.1 


8.0 


10.0 


Total 




1287 


6.6 


2.95 


3.1 


4.5 


6.3 


3,3 


10.5 



r 
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Table 7 

Average Time for First Respoase (in seconds) 

Means f Standard Deviations and Percentile Distributions 
by Age and Sex for Year 2 



Group 




N 


Mean 


SD 


10 


25 


50 * 


75 


90 


31-53 


mo . 


56 


5.3 


2.42 


2.1 


3.8 


5.2 


6.8 


8.6 


54-56 


mo. 


196 


5.2 


2.'l5 


2.5 


3.7 


4.9 


6.6 


7.9 


57-59 


mo. ' 


178 


•4 8 


2.13 


2.3 - 


3.3 


4.7 


6.1 


7.6 


60-62 


mo. 


240 


5.3 


2.29 


2.5 


3.8 


5.0 


6.6 


8.7 


63-65 


mo. 


152 


4.9 


2.08 


2.4 


3.2 


4.7 


6.3 


7.9 


66-69 


mo. 


9 . 


5.0 


L.61 


2.9 


3.4 


5.4 


6.3 


6.9 


Boys 




427 


" 5..4 


2.30 


2.6 


3.8 


5.1 


6.7 


■ 8.6 


Girls 




404 


4,8 


2.02 


2.4 


3.3 


4.7 


6.2 


•7.6 


Total 




831 


5.1 


2.19 


2.4 


3.5 


4.9 


6.4 


8.1 



the high SES group showing greater change within the two-year period than 
the middle or low SES subjects. In Year 1, high SES subjects took some'^hat 
longer to give their first response than did the other two groups, but in 
Year 2 the reverse was true. Thig. findiag suggests a possible developmental 
sequence in the approach of young children to a task.. The first stage might 
consist of a quick, impulsive response given by many children upon the . 
presentation of a new tasx. Witu increasing experience and maturation, there 
may be more attention to complexities » and jitany. subjects may react in a slower, 
more reflective manner. With increasing competency, reaction times wouJd 
again become .faster . If this series of stages is indeed the case, the high 
SES subjects, many of whom are likely, to have had'a wider variety of task- 
related experiences than have, middle and lower SES children, may initially 



^-••^proach a task in a more reflective manner, as is suggested by the above, 
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ANOVA* By the second testing, middle and lower SES subjects fhay ^e just . 
entering the refl^tlve. stage while high SES subjects^, having become 
increasingly competw^iii the problem-solving skills involved, proceed with- 
out hesitation • Future analyses will indicate whether the lower SES groups 
in subsequent testing show the snmg pattern over time. 

Validity . ' ' . 

There are two sources of evidence bearii\g on the question of the validity^ 
of the PEfr, the first being the data from th^ present study, the other based 
on data from other studies. In the present study the evidence for PEFT 
validity is to be obtained from the correlations with other measures included 
and^ also from the factor loadings. Correlations of the score for number 
correct on the PEFT with these other measures ranged from zero to a high of 
.34 in Year 1 and .40 in Year 2. The highest correlations* in both Years 1 
and 2 were with the Preschool Inventory (£ = .32 and .36, respect i»vely) , , 
Peabody Picture Vocabulary Tpst, Form A (.31 and .29), Seguin Form Board/ 
(negative correlations of -.34 and -.38, respectively';, with fast'eets log 
placement time). Form Reproduction (• 32 and .40), and th^ CTS Enumeration 
Test (.33^ with total Enumeration score in Year 1 and .32 with the Counting 
items in Year 2). Of these measures, the Peabody aftd the Preschool Inventory 
are predominately verbal in nature, the others more perceptual or analytic. 
The highest factor loading of the PEFT total score was with a general intellec- 
t\ial functioning factor (Factor 1) in both Years 1 and 2 (Varimax loadings of 

.49 in both ^eavB 1 and 2). All other fact!^r loadings were considerably 

below .30 in both years (see Shipman,. 1971, 1972). Thus not- surprisingly, 

the factor analytic data are consistent with tlje correlational data^ 

In addition tp the PEFT, the. Picture Completion subtest of the WPPSI 



^C^hese correlations were based on data from the longitudinal subjects only. 
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was included in the study in Year 1 as a measure of analytic functioning^ 
The correlation of Picture Completion with the PEFT was .^9* a statist lc>ally 
significant but low correlation. The question can legit Itnately be raised as 
to whether the measures included in the study were' such as to provide ccn-^ * 
finnative evidence for the validity of the PEFT. As mentioned in the intro- 
ductory section of this report, in factor analytic studies WISC Picture 
Completion had helped define^' factor identified as reflectii)^. analytic 
functioning* Unfortunately, at the time the battery was compiled, there was 
no evidence bearing on the factorial structure of the WPPSl subtests. In a 
very recent unpublished study of the factorial structure of the WPPsi at each 
of the ages <it which it was standardized {Coates and Bromberg, 1972), the 
factor loadings o^" the Picture Completion subtest were variable, loading on 
four differently interpreted f-af^tors at different age levels. Thus, WPPSI 
Picture Completion was a dubious choice as a marker of analytic functioning* * 
Evidence jthat the PEFT Is measuring something different from that which Is 
• being measured by the rest ot the Longitudinal Study test battery Is available 
in the observation that in several factor analyses of the battery, the PEFT 
had low communallties , i.e., l)ad little variance in common with other variables 
in the analyses. The correlation between Year 1 and Year 2 total correct 
score was '.39 and was only .17 for the Year 1 and Year 2 latency scores » Such 
low coefficients of stability are quite often found in testing young children 
and could be an indication of age changes due to growth of the ability in 
question. Perhaps the safest conclusion that can be reached from all these 

* 

data, however, is that the question of the validity and reliability of the 
PEFT is still unanswered. 

The above discussion has been limited primarily to the Total Corr^ect 
i^r)9^:orfe. The other score used in the present analysis was average time to first 



^ • -338- 

response (latency). There was a correlation of -•06 between, the Total Correct 
and Latency score in Ye«ir 1 and •••19 In Year 2/ Highest correlitlons of' the 
Latency measure were with other response speed measures, specifically, 
response latency on the Sigel Sorting Task in Years 1 and 2 (.23 and .20, 
respectively). Matching Familiar Figures ij\ Year 1 (r « .23) and S^guln lo% 
fastest time in Year 2 (j: • .17). Whllfe the Latency score appeared to add 
very little' to the interpretation of the test, it did contribute to a 
"latency" factor in both years (see Shipman, 1971, 1972) and was therefore 
of value within the context of the present study* 

Summary 

Although the PEFT was found to be appropriate and interesting for the 
older children tested in the Longitudinal Study, the testers found it to be 
quite difficult to hold the attentrDTTof many of the younger* children (those . 
approximately four years old and younger) throughout the adrainlstfation ni 
this test. The PEFT must be administered by carefully-trained, but not 
necessarily well-educated, adults. Particular care Is required In orienting 
the child to the task during the practice trials. 

The total score measure was found to be sensitive to age in both the 
Year 1 and Yeatl 2 analyses of variance and to both sex* and SES differences in 
a Year 1-Year 2 repeated^measures analysis of variance. The evidence from 
the latency measure was not very inforroa'tlve^ and it Is recommendesd that the 
tlmlnjg a>f responses be dropped except where there Is a particular need for 
a latency measure • • * . 

There was little direct evidence, elthc^r positive or negative, regarding 
the construct validity of the PEFT In the , present study. Supportive, although 
^-*-)t conclusive, evidence for the validity of the test Is to be found eJ.sewhere 

RIC * X 
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(Coates» 1972). ' Evidence was apparent In the present study, however, for the 
changing meaning of the task from Year 1 to Year 2^ the Year 1 correlations 
being highest with the more verbal measures of the Peabody and Preschool 
Inventory and the Year 2 correlations being highest with the more pei'ceptual 
tasks of Seguln Form Board and *Farra Repi^oductlon. Hopefully, data In 
subsequent years will provide evidence for the validity of the P^FT as a 
measure of analytic functioning as sufficient competence In general test- 
taking skills, verbal comprehension and form discrimination Is attained 
and, perhaps, accounts for less of the PEFT performance. 
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Preschool Inventory 

Background 

The single task tn the Longlti»dlnal Study battery most clearly associ- 
ated vlth general cognitive development , is the Preschool Inventory, which 
taps a range of verbal, quantitative, and perce^tual-motor skills* Developed 
by Bettye- Caldwell during the early years of the Head Start program, it was 
used initially in the summer program of 1965 and has been widely administered 
in Project Head Start ever since. As stated in the 1970 Handbook: 

•It was developed to give a measure of achievement in areas regarded 
as necessary for success in school. It is by no means culture free; 
in fact, one aim of the instrument is to permit educators to high^ 
light the degree of disadvantage which a child from depriv d baAc- 
ground has at the time of entering school «o that any observed deficits- 
might be reduced or eliminated. Another goal was to develop an 
instrument that was sensitive to 4^erience and could thus be used 
to demonstrate changes associated with educational Intervention. j(p. 4) 

The original form of the Preschool Inventory consisted of 161 itf!tos, and 
a shortened version of 85 items was made available in 1967. In 1969, a 
Revised 64-item Invantory was distributed, which was the version used in 
the present study. More recently, the Stanford Research Institute created a 
32->itemi and then a 29-item version for the Head Start Planned Variation Study. 

Statistical information on rhe standardization sample for tne 19 70 
Revised Edition (64-' terns) is contained in the Handbook (Coop^atlve Tests 
and Services,, 1970). Suirniary data are provided in Table I. 

Emhart, Jordan and fy^pnner (1972) reported a 197(J^study by MiMer 
and I)yer in which a slx*mont!i test-retest stability coefficient of ,79 
was obtained. The Huron Institute (Walker « Bane & Bryyl 1973) examined 
dcta from th€ Head Start Planned Variation evaluatUm study and reported 
a KR-20 reliability of .92 for 1674 children itf the 1969 sample, and .92 
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for 2591 children in the 1970 sample. The score distributions obtained 
from the 1970 sample are presented in Table 2. ^ 



Table 1 

Distribt^tion of Preschool Inventory Scores* 
- from the 1970 Stand rdlzarl^un Sample 



Age Group 


N 


Mean 


SD 


KR-20 


3-0 to 3-1*1 


158 


25.6 


9.8 . 


.88 


4-0 to 4-5 


* 528 


30.0 


10.1 


.88 


4-6 '-11 


438 


31.9 


10.5 


.86 


5-0 to 5-5 


259 


38.4 


10. 1 


.89 


5-6 to 6-5 


148 


42.4 


11^ 


.92 



*Range « 0-64. 



Table 2 

Distribution of Preschool Inventory Scores* 
from the Vail 1970 Head Start Planned Variation! Sample 



Age Group 


N 


Mean 




SU 


42*-44 mo. • 


8 


20.5 




11.53 


45-47 mo. 


63 


24.7 




10.79 


46-50 mo. % 


204 


27.1 




9.96 


51-53 mo. 


) 3I& 


30.2 




10.91 


54-56 mc. 


341 


33.2 




11.60- 


57-59 mq. 


348 


35. 6J 




11.05 


60-62 mo. 

0 


270 


38.9 




11.47 


63-65 mo. 


228 


40.0 




11.12 


66-68 mo. 


180 


41.0 




10.90 


69-71 nso. 


176 


43.2 




10.92 


Total 


2134 


35.2 




12.22 



♦Range « 0-64. 
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The Research Triangle Institute (1972) reported re^sults on the Inventory 

with the 1968-69 Head Start oational evaluation sample, using a subsample of 

^- ' , ' 

1162 children ranging in age from 2-7 to 6-0- Mean scores were slightly 

higher than Lhose reported iu the Handbook. A^e and SES.were found to have 

a significant relationship en the Preschool Inventory score (£^<.05)5 while ^ 

,sex was not a significant variable. No significant relationships were found 

between age, sex, or SES and the amoi^?t of raw score gain between pre- and 

posttest scores over an approximate 6-month period, ^ * 

^ The relationship of family variables to the Preschool Inventory was 

also examined by the Research Triangle • Institute . Mother's employment 

status, level of aspiration, and fr^equency of reading to iier child all had 

significant effects (2_^.01) on the pretest score* Ernhart et al. (1972) 

found mean total score to increase with level of maternal education in a 

sample of 188 white children of varying socioeconomic status. In .that study, 

^correlations with SES and with maternal education were .44 and .47, respec- 

i . ; 

tively- For 97 black children, the cor rc I.at Lons were .26 and .18. 

Because the Inventory was developed as a general achievement measure, 
..part'V^ularly for use wich Head Start^ cliil dren , it has been related by various 
investigators to such classroom variables as ainount of teacher coatrol, level 
of parent participation, and type of curriculum (Adkins , 1970; Curtis. & Klock, 
1970;"Hervey ^ Stofy, 1967; Research Triangle Institute, 1972; Systems " - 
Development Corporation, 19 72). The Research Triangle Institute found a 
mean '^ain score of 9.4 from pre- to posttest for the 1968-69 r^ational 
evaluation sample, a gain greater th^n expected. for the approximate six 
months difference in age means .^^ 
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Task Description 

The 1970 Revised Edition of the Preschool Inventory contains 64 items 
classified in the Inventory Manual under four major headings: Personal- 
SociaJl>^esponsive'K<»ss (18 items, e.g., ''How old are you?", "Raise your hand.") 
Associative Vocabulary (12 items, e.g.- *Vhat does a dentist dc7") ; Concept • 
Activation— Numerical (15 iteios, e.g. , "How many wheels does a car have?"); 
Concept Activation — Sensory (19 items, e.g-» "Which is heavier, a brick or 
a shoe?"). The majority (about 60%) of the items require an oral response 
from the child, while the rest require him to follow directions such as 
"Wiggljp/' "Point to the middle checker," "Color the circle yellow." 

This is not a difficult test to administer, although training is 
required in the manipulation of test materials and the appropriate use of 
probes. The form reprod^^iction items presented a ^./oblem in that children 
were able to see through the paper and face the figures; to prevent tracing, 
E inserted a hheet of dark paper underneath these items. 

/-i*TOting time is approximately 20 minutes with three- to f ive«year-old 
dren. 

Scoring 

Testers recorde<J children's answers verbatim for the verbal items and 
described their periormance on nonverbal ones, ETS staff at Princeton scored 
each item as follows: coryoct, incorrect, child said "don't know," child 
refused to answer, or indeterminate. 

>ince the four copying Items were also pttrt of the Forip Reifroduction test 
a<J|fiinistered in the study* an adjusted total score based on the €0 remaining 
it'emp was the measure used in structural analyses. T\\e Inventory Handbook 
(1970) advises against the determinuiL ion. of subset scores, ^nd factor 
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analyses of the present data did not support their use. 
Score Properties 

The alpha coefficient of reliability for 1467 subjects in Year t 
was .92. In Year 2, witb^N^^ 1311, alpha was .93. This compared favorably* 
with reliabilities for the 19 70 standardization sample, which ranged from 



.88 to .92. 




The correlation between Year 1 and Year 2 scores was .66 , one of the 
highest stability coefficients obtained for thi^ sample with the Longitudinal 
Study .Year 1"-Ycar 2 test battery. . ^ . 

Sample Performance 

For a total of 1474 children in the four sites combined in Year 1, 
the mean total correct (for the full 64 items) was 27.9 and t:he standard 
deviation was 11.91. „The 1311 children' in Year 2 obtained a mean score 
of 38.1, with a standard deviation of 12.32. Tables 3 and 4 present the 
distribution data for age and sex subgroups for Years 1 and 2, respectively. 
Longitudinal Study data are similar to results for the 1970 standardization 
sample and for the 1970 Head Start Planned Variation sample reported earlier. 

Age X sex x SES analyses of variance were performed on the longitudinal 
sample, tho^e children tested both in Year 1 and Year 2. The' index of SES 
was mother's education: below 10th grade; between grades 10 to 12; and 
above 12th grade. In a repeated-measures ANOVA, both sex and SES were 
significant beyond the .001 level (F = 20.06, df H 1/1080 for sex and' 
F = 143.81, _df = 2/1080. for SES) when the data were combined across years.- . 
Girls obtained significantly higher scores, as did tho^e children whose 
mothers had completed more yeais of schooling.. SES was also significant 
(F = 8.09, d.f = 2/1080, £<.001) when the within--group differences from 
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Table 3 

Distributions of Total Score* by Age and Sex, Year 1 

















Percentiles 




Croup 




N 


Mean 


SD 


10 


25 


50 


75 


90 


A2-4A 


mo. 


89 


22.3 


11.44 


8.2 


13.4 


20.7 


28.9 


38.0 


45-47 


mo. 


31 7 


25.0 


10.85 


11.2 


17.3 




31 L 


40.1 


48-50 


xno • 


348 


26. 4 


11.45 


11. 7 


17. 7 


24.5 


:3.3 


42.4 


51-53 


mo. 


392 


29.0 


11.55 


13.6 


20.4 


28.0 


35.8 


44.1 


54-56 


mo. 


270 


32.1 


12.04 


17.0 


22.3 


31.2 


40.8 


47.2 


57-59 


mo. 


58 


35.3 


12.63 


17.8 


25.6 


34.2 


44.5 


50.6 


&oys 




780 


26.8 


11.89 


11.7 


18.0 


25.0 


34.2 


43.2 


GlrlB 




694 


29. 1 


11.83 


13.6 


20.1 


28.2 


36.8 


45.3 


Total 




1474 


27.9 


11.91 


12.4 


19.0 


26.6 


35,6 


44.4 



*Range • 0-64 . 



Table 4 



Distributions of Total Score* by Age and Sex, Year 2 



Croup 




N 


Mean 


SD 


10 


b*,, — 

25 


Percentiles 
50 75 


90 


51-53 


mo. 


82 


3'j.2 


11.16 


20.9 


26.7 


35.7 


44.2 


49.5 


54-56 


mo. 


309 


35.8 


12.34 


19.6 


26.8 


37.0 


45.2 


52.5 


57^59 


mo. 


306 


37. 3 


11.96 


21.1 


27. b 


38.6 


46.3 


53.0 


60-62 


mo. 


351 


39.0 


11.72 


23,2 


30.2 


40.6 


48.2 


54.0 


63-65 


mo. 


247 


41.6 


13.13 


23.0 


33.5 


43.0 


53.2 


57.5 


66-69 


mo. 


16 


42. 1 


10.44 


29.1 


36.8 


40.0 


49.6 


57.3 


Boys 




697 


36.5 


12.64 


19.5 


26.9 


37.6 


46.3- 


53.2 


Girls 




614 


40.0 


11.69 


24.2 


31.7 


41 vl 


49.0-" 


■^55.5 


Total 




1311 


38.1 


12.32 


. 21.4 


28.8 


39.5 


4>.8 


54.5 



*Ran£- • 0-64. 
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Year 1 to Year 2 were examined. The middle SES group ina4e the largest gain, 
followed by the highland low groups, respectively. Further examination of 
the Inter-relationship between SES and preschool experience may help clarify 
this finding. 

To determine age effects, an ANOVA was performed for each year separately, 

r 

using a median split of younger and older children. Both in Year 1 and Ye^r 2 
the older chiildren scored significantly higher (F « 68,86, df « 1/1107, in 
Year 1 and F » 19.86, d^ » 1/1127, in Year 2; £S<»001). Furthermore, the 
repeated-measures ANOVA r.howed a hi^^hly significant increase in total score 
from Year 1 to Year 2 (F « 1566.19, df = 1/1084, £<.00i). 

Relationships with Other Measures 

The. data support consideration of the Preschool Inventory as a general 
achievement measure. Correlations* with other cognitive-perceptual tasks 
were among the highest obtained. Table 5 presents data for tasks wh^se 
correlation in either year was above .AO. 

Factor analyses of the child test data for Year 1 and Year 2 yielded* 
a first component best defined as general information-processing skills or 
"g." The Preschool Inventory had the highest loadi^ng of any measure on 
this factor in both years (see Shipman, 1971, 1972). 

Summary 

^^^th the internal analyses and the correl^itional data suggest that the 

Preschool Inventory Is a reliable and valid measure of cognitive abilities 

among preschool children. Its reliabilities and correlations with other 

tasks were generally the highest in the Longitudinal Study battery. 

The large difference among SES groups indicates the importance of 




^*The8e correlations are based on data frori the longitudinal subjects only. 
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Table 5 



Correlations of the Preschool Inventory 
with Selected Measures for the Longitudinal Sample 



■7^ 



Task 



Year 1 Year 2 

(N = 399 - 760) (N = A91-800) 



Peabody A: receptive language score • .58 

TAMA: Total Correct -53 

Children's Auditory Discrimination Inventory: 

Total Correct .51* 

Form Reproduction Score ,51 

Hess and Shipman Toy Sorting Task: 

Total Score .50* 

Peabody B: productive language score .50 

Hess and Shipman Eight-Block Sorting Task: 

Total Score . .4*7 

Seguin Form Board: Log Fastest Time to 
CorTrect Placement 

Matching Familiar Figures: Errors -,42 

Children's Auditory Discrimination Inventory: 

nonsense words score .43 

Sigel Object Categorization Test: 

Total grouping responses . ,39 

ETS Story Sequence I: Total Score .39 

^ ETS Matched Pictures: Total Score .35 

Johns Hopkins Perceptual Test: Total Score .32 

Massad Mimicry: Real Words, final sounds .31 

ETS Enumeration I: Total Correct .30 

ETS Enumeration II: Items 1-4 (Counting) 



.66 

.70 ' 

not available 
.54 

not given 
.63 

.53 

-.52 
-.54 



.58 



Note. ~r. 01 « .148 for N « 300. 



^Correlation Is based on total Year 1 sample since a longitudinal sample 
l^p.^^.was not available. 
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experience as an influence on general knowledge and skills, and substantiates 
the claim of the ^est developers , that it Is *'by no means culture free.". 
Again not surprisingly, older children, with the opportunity for further 
experience and' development, scored significantly higher than younger children. 

Significantly higher performance of .girls on the Preschool Inventory v 
may reflect differential instructipn in -th^ home or greater cooperation 
and interest in the ta3k. As observed in the Year 1 mother-child' inte.r^ 
action situations, girls appeared mare attentive to the mother; and pre- 
liminary findings from the parent interview revealed a small but consistent 
trend for mothers of girls t'o be more involved .in scTiool-relevtot activities 
(e.g., reading to the child). These results. may also reflect differential. , 
verbal interaction with the mother (both in amount and elaboration), as 
has been suggested in previous research (Goldberg, Godfrey & Lewis 1967 ;<i 
Halvers'on & Waldrop, 1970; Hess, Shipman, Brophy & Bear, 1968; Moss, 1967). 



{ 
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Rlsk-Taking 2 

While there is consiuerable research on risk-taljing behavior for ^ 
adults, adolescents and older children (Kogan 6 Wallach* 1967), little or 
none exists on preschoolers. Similarly, locus of control has been investi- 
gated primarily with adults and adolescents (Rotter, 1966} • It has been 
hypotheeize^d that individuals who feel a sense of competence and effectance 
(White, 1960) and believe they are capable of manipulating their environ- 
ments and receiving consequences from that manipulation are likely to be 
willing to take reasonable risks. In .locus of control theory (Rotter, 1954, 
1966), the individual's belief that his actions either are (Internal locus):-! 
or are not (external locus) capable of prod^qing consequences in the environ- 
ment is believed to be an important motivational construct for predicting 
performance in school and in other cognitive tasks (Lewis & Goldberg, 1569). 
By studying risk-taking behavior one hopes to learn about the dcvelojiment 
of locus of control and sense of competence. 

In their 1963 study, Battle and Rotter developed a pictorial projective 
test for children and reported that external locus of control (LOC) was more 
characteristic of lower-class black children (6th grade) than of middle-class 
black children or lower-class white children. Milgram (1970), using the 
Battle-Rotter test to study LOC and level of aspiration in a sai^le of 
economically disadvantaged 6-year^olds, predicted that disadvantaged children 
would demonstrate more external LOC than advantaged children, and within the 
disadvantaged groups, blacks more than whites. The absence of any .racial 
differences within the disadvantaged group appeared to indicate that the 
factors responsible for these phenomena are common to disadvantaged children 
regardless of race. 
O 
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Although evidence on sex differences in risk-taking at young ages is 
inconclusive J it tends to indicate that boys may be more inclined towards 
risk-taking than girls. Slovic (1966), using large volunteer samples of 
children ages 6 to 16 (N = 1047) at a county fair, studied the influence of 
age and sex upon children's performance on a task designed to assess risk- 
taking. The isk required the child, seated before a panel of ten switches, 
to pull one swxtch at a time for reward or loss. The game ended when the 
child either chose to stop and collect his winnings or pulled the loss switch. 
The results revealed no sex differences in risk-taking for children 6 to 10. 
Significant or near-significant sex differences were found in children 11 to 
16, with boys taking more risks, Kass (1964) reported significant sex 
differences fox children aged 6, 8 and 10 placed in a repetitive '^pay-to-play " 
gambling game. The 6- to 10-yea^pld ho^s manifested greater risk-takinjg 
by choosing the higher risk games. This study, however, had a small number 
(seven) of Ss in each age and sex category. 

Kogan and Wallach (1967) state that Slovic 's results must be taken 
seriously, given the advantages of combining a natural field situation with 
experimental controlr Nonetheless, several other factors must be considered, 
such as subject sampling bias reflected in the field setting employed, the 
effect of spectators, and pub lic-performing which may maximally pressure 
boys to be daring, adventurous and bold- Alsc relevant is the research 
finding that children in the primary grades have well-defined conceptions of 
"boy-traits*' and "girl traits," including the notion that the typical boy is 
more daring than the typical girl, and that boldness i^ positively correlated 
with popularity for boys, but negatively so for* girls (Tuddenham, 1951, 1952). 
As Slovic (1966) points out, "It w^ jld be quite surprising if these social 
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s 

pressures did not result In an increased sex difference in risk-taking 
propensity (p. 170]/' The popular notion that males have' a greater tolerance 

s 

than females for risk is discussed by Kogan ^nd Wallach (1967). In suramarizing 
some of their earlier work on risk-taking and decision-making (in college 
students), they assert that each sex appears willing^ to tolerate high-xisk 
levels in pursuit of sex-appropriate goals. 

In the absence of an adequate measure of risk-taking or LOC for pre- 
schoolers, Risk-Taking 2 was devised for this study to relate fisk-taklng 
behavior to LOC t!k^asures administered in subsequent years, and to other 
variables for this age group. 

Task Description and Administ r ation 

Risk-Taking 2 investigates behaviors of young children who are presented 
with a choice without prior knowledge of the outcome. The child is asked to 
choose between a certainty, a toy placed in front of him, and an uncertainty, 
a paper bag which E had previously explained might contain five toys or none 
at all* In Year 1 small plastic cars were used for boys and small paper 
parasola for girls; to simplify proceduft*^, in Year 2 various colored balloons, 
^wMch were found to be generally liked by both boy^ and girls, were used* If 
a child chose |he certain (i.e», visible) toy he was shown that the papef b§g 
contained five of tho^d toys and he was administered a second trial with a 
different bag. The second trial was administered only to Ss who Initially 
chose the certainty. • On trial 2 t^AO ciiMd was agnin 1/iforraed that the bag 
either would be empty or would conlfvdn five tr>ya» The paper bag always 
contained th^ five items, and even iX ihe child did not choose the bag, he 
was given the toys upon completion of tXw task* 

Administration of the task is relatively simple and quick. The tester 
O t make certain, however, that the child does n6t touch the bag since *he 
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would then be able to determine its contents, that itejns are center-positioned 
for the child and that sha (he) does not inadvertently give cues favoring 
one response. 

( 

Scoring 

Responses Cor each trial were/scored either 0 for choosing tha toy 
(certainty outcome) or 1 for choosltig the paper bag contairfing th^^yinkuQwn 
quantity* Refusals and multiple choices were also noted* Derived scores 
used in structural analyses indicated decree of risk-taking: 0 « not choosing 
the bag on either trial; 1 - 'choosing the bag'on trial 2; 2 » choosing the 
bag on trial 1 . 

Sample Performance ^ 

In this sample 60.7% of -the children selected the untertain clutcome on 
the fi^TSt trial in Year M and 59.4% did so in Year 2* TKat is, they elected 
to take a risk and chose the paper bag rather than the visible single toy on 
the first trial. The remaining Ss (appro>4^ieiy ^fO^ were given a second 
trial. On trial 2, an additional IS.Ay^ose che bag while 20.9% still 
chose the certainty outcome in Year 1; in Year 2 these remaining S^s* split 
equally between the two options ^20. Thus, after twp trials approximately 
79% pf the children during this dge period were wLHing to choose an, uncertain 
outcome. Dis;:r ibutrions by sex and three-month gro ups are presented in 
Table 1. ^ V^t 

There was no linear relationship with age Tor Plther trial in either 

.year. On trial 1 in Year 1, however, boys were more likely to choose the 
uncertain outcome; on the second trial approximately equal proportions of 
boys and girls took the risk and chose the bag. For the total t/isk in 

q'^^t 1, 66.8% of boys and 53*7% of §lrls received the maximum derived score 
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*** Table 1 

Percentage of Children Choosing the Uncertain Outcome 
on 1st, 2nd or Nc Trials in Years 1 and 2 









Year 1 


• 

• 




Group 






0 


2nd Trial 


1st Trial 


4i2-4i4 mo. 




86 


14.0 


12.8 


73.3 


45-47 mo. 




309 


26.2 


18.4 


55.3 


48-50 mo. 




3«»' 


20.9 


20 . 3 


58. S 


51-53 mo. 




375 


19-. 7 


19.5 


60.8 


54-56 mo. 




266 


18.4 


• 15.4 


66.2 


57-59 mo. 


• 


58 


22.4 


22 .4 


55.2 


Boys 




76 3 


15.1 


18.1 


66.8 


Girls 




671 


27.6 


18.8 


53.7 


Total 




t 

143-4 

I 


20.9 
Year 2 


. ■ 18.4 ' 


60.7 

- 


ml 

Group 




JL 


0 


2nd Trial 


Ist Trial 


51-53 mo. 




66 


24.2 


21.2 


54.5 


54-56 mo. 




217 


21.2 


18.4 


60.4 


57-59 mo. 




195 


20.0 


• 21.5 


58.5 


60-62 mo. 


f 


238 


16.8 


21.8 


61.3 


63-65 mo. 




156 - 

• 


21.8 


17.9 


60.3 


66-69 ^mo. 




9 


44.4 


33.3 


22.2 


Boys 


V 


464 


\20.5 


20.0 


59.5. 


Girls 




417 


\).l 


20.6 


59.2 


Trial 

• 


• 


881 


20.3 


20.3 


59.4 



I 

o 
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of 2, while 15.1% of boys and 27.6% of girls received the minimum of zero, 
having chosen the single, visible toy (certainty) on each trial. In Year 2 
59.5% of boys and 59.2% of girls received the inaxiiniiin score, and 2X).5% of 
boy§ and 21.1% of girls received the miniauin. Derived scores for Years 1 
and 2 correlated .07. 

A repeated-measures analysis of variance (sex x age x SES) was performed 
on the longitudinal sample (N « 668). Using mother's schooling (below 10th 

grade, 10th-12th g^^ade , abo\ 12th grade) as an index, no significant SES 

■•I 

difference was found. Age, too, was not significant, though sex was . Combining 
data* across years, boys obtained significantly higher scores ( = 10.A9, 
df « 1/663, p<.001). There was, however, a significant sex by year inter- 
. action (F = 12.54, df = 1/663, .001) , vith girls showing a greater increase 
in risk-taking from Year ] to Year 2. 

Risk-Taking 2 did not correlate* e igni f ican 1 1 y with any other measure in 
the Year 1 or Year 2 test battery. This may be due to the paucity of indices 
of risk-taking or other personal-social behaviors, such as LOG, being tapped 
by these measures. The Mischel Technique, included in the study to assess 
the ability to delay gratification, correlated only -.01 in Year 1 and .04 in 
Year 2 with Risk-Taking. la Risk-Taking 2 the risk (uncertainty) is what the 
child will get, whereas in Mischel it is not what the child will get but When 
he will get it. (The latter appears to be complicated by the ooncept of trust. 
For a further discussion ol the Mischel Task the reader is referred to the 
Mischel Technique Technical Report [Lindstrom & Shipman, 1972].) However, in 
addition to the task specificity of Risk-Taking 2 in the present battery, 
ihere was virtually no consistency in performance across years (£ » ,07). 

*Theae correlations are based on data for the longitudinal subjects only; 
however, essentially zero correlations were also found for the total 
^^(ear 1 sample. 
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Like other stylistic measures included, situational determinants appeared 
to exert a more pervasive influence on the child's behavior* 

Sunnnary 

It would appear that children have little understanding of "risk" in 
this situation^ since (a) most preferred the uncertain outcome, (b) this 
choice had'no relationship to other cognitive skills, and (c) responses 
were independent of age. Moreover, as was found with other variables 
defininp task-specific factors in Year 2, there was little or no correlation 
with performance in Year 1. This lack of stability apparently results from 
transient consistencies in the specific testing situation. 

The Risk-Taking 2 task appears to provide only limited differentiation 
for children at this age in that almost 80% of the children chose an uncertain 
outcome over two trials. It is possible that there is too little "risk" 
involved in the task and that too little is at stake to really discriminate 
risk-taking considerations. Other characteristics which may affect task 
results are degree of previous exposure to risk, characteristics of the 
risk-taking agent, previous success or failure and value of the object. 
Further understanding of this t '^sk jshould be provided in later years as 
measures of LOG and other personal-social behaviors (e.g., those observed 
in the preschool setting [Emmerich, 1971]) are analyzed^ 
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Seguin Form Board 

The Seguin Form Board Test has been employed to assess visual discrim- 
ination and matching, and eye-hand coordination. The relation between these 
abilities and intellectual development is suggested by incorporation of the 
Seguin into traditional tests of intelligence such as the Merrill-Palmer 
Scale (Stutsman, 1931) and the Arthur Point Scale of Performance (Arthur, 
1943). ^'Jhile these studies provided normative data primarily for middle- 
class S^s , the Longitudinal Study affords exploration of performance in a 
sample comprised of Ss mainly from low-income b^ackgrounds . 

Relatively few research studies are available which report data for 
preschool-aged S^s using the Seguin. Gordon and Hyman (19 70) reported scores 
for a sample of Head Start Ss comparable to earlier norms. They suggested 
that the Seguin was more a measure of visual-motor integration and motor 
speed than visual discrimination, since it related to form reproduction tasks 
but not to simple visual discrimination tasks. O'Piela (1968) and Van DeRiet 
and Van DeRiet (1969) reported significant,. performance gains for preschool- 
aged S^s in compensatory education programs which emphasized visual-motor 
skills. In the absence of controls, however, it cannot be assumed that these 
increases were due' to the programs, as the abilities involved in Seguin 
performance show r^pid growth during the preschool years, 

Stott and Ball (1965) factor analyzed several intelligence tests for - 
young children^and reported that Seguin time and error scores defined factors 
differently at age levels 30, 36, 48 and 54 months. At younger age levels, 
the Seguin and other tasks formed factors terpreted as ability to comprehend 
verbal directions and skillful manipulation of objects. At the older age 
levels, factor structures were interpreted as abilities requiring visual 
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foresight and formatting, and spatial judgments and relations. They 
emphasized the relationship of these factors to cognition rather than to 
speed and psychomotor ability. Because factor loadings for the same scale 
differed among age levels, the test may be tapping different abilities at 
different age levels. 

Task Description and Administration 

The test materials consist of ten differently shaped wooden blocks 
(circle, star, triangle, etc.) and a large form board with recesses cor*- 
respondlng to these shapes. The board is pLaced in front of the child and 
the blocks are stacked in three prearrangorQ piles on the far side of the 
board (the child must reach over t'he b<5ard to obtain the blocks). The child 
is instructed to "see how fast you can put the shapes back where they belong." 
Three trials are given, each with similar instructions, and £ is instructed 
to go faster on each trial. A trial is terminated when (a) 'all blocks are 
placed correctly; (b) a three-minute time period elapses; or (c) the child 
Indicates he is finished, even though his pJacements are incorrect or 
incomplete and he has been encouraged to continue. 

Administering the Seguin is a fairly simple Cask but testers require 
^ much practice. They must learn to stack the blocks in t^e proper order 
quickly and to use the stopwatch acc irately, as trial time Is a major variable. 
Further, they must be thoroughly aware of what constitutes an error (any 
definite attempt to put a block into the wrong recef^s). Testers also must 
be careful how they urge the child to continue when he umlts some blocks 
and accept the child* s termination of a trial when he ssys that he Is finished* 

Scoring 

Tj.me (in seconds) and number of errors were obtained for each trial* 
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Scores used In subsequent analyses were (1) quickest time to correct place- 
ment (log 10 transformation), and (2) number of errors for this trial. Given 
the moderately high correlation between time and errors, the time score only 
was used in structural analyses. 

Score Properties 

Since coefficient alpha was not appropriate, lower bound estimates of 
test-retest reliabilities were obt^jUied by examination of correlations between 
trials *.or time and errors. Int ?rcorrelat Ions among time and error scores 
for Years 1 and 2 total samples are presented In Tables 1 and 2, respectively* 
As expected, time and errors were somewhat^ more consistent for adjacent 
trials. Year 2 correlations were slightly lower ».han Year 1 correlations, 
and error scores intercorrelated less than time scores. The correlation 
between Year 1 and Year 2 quickest-timd-to-correct-placement was .55, and 
for errors, .25. The correlation between time and error scores was .59 in 
Year 1 ^nd T44 in Year 2. 

Table 1 

Intercorrelations Among Trials for Time to Placement 







Trial 1 


Trial 2 


Trial 3 


Trial 1 




.64 


.60 


Trial 2 


.67 




.72 


Trial 3 


.62 


.74 





Valuer to the right of and above the diagonal represent Year 2 data 
(N - 828-844). 

Values to the left of and below the diagonal represent Year I data 
(N - 973-1044). 

All correlations are significant beyond the .001 level of confidence 
(r.OOl - .148 for N - 500). 



Note. — 
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Table 2 







Intercor relations 


Among Trials of Error Scores 










Trial 


1 Trial 2 


Trial 3 


Trial 


1 




.61 


.51 


Trial 


2 


.63 




.58 


Trial 


3 


•57 


.66 





Note. — Values to the right of and above the diagonal represent Year 2 data 
(N = 829-844). , 

Values to the left of and below the diagonal represent Year 1 data 
(N = 974-1085). 

All correlations are significant beyond the .001 level of confidence 
(r.OOl - .148 for N - 500). 

Sample Performance 

Tables 3 and A present mean quickest time scores by sex and three-month 
age interval groups for Years 1 and 2, respecTl Wly* A significant decrease 
in response time from Year 1 to Year z was obtained (F « 1067. djf « 1/531, 
£<.001). Analysis of variance using a median-split for age Indicated a 
highly significant difference in both Ye#r 1 <F « 80.77, df « 1/850. £<.001) 
and in Yeir 2 (F • 34.60, df - 1/707, £<.00l) favoring the older group. 
The actual magnitude of the mean differences between the groups in both 
years was very small, however. Repeated-measures analysis of variance (sex x 
age X SES) for the longitudinal sample (i.e., those Ss tested in both years) 
indicated a statistically significant but quite small sex difference favoring 
girls (F » 5.82, df * 1/527, £<.02) for data combined over years* The mean 
time taken for girls was slightly less thar^ the mean for boys* Contrasting 
scores of ^s classified by mother* s education — 12 years or more, 10-12 years, 
below 10 years — resuKed in a significant SES difference favoring the upper 
education groups (F « 12.68, df • 2/527, £<.001). Mean time to quickest 
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Table 3 

Means and Standard Deviations for Quickest Titae to Correct Solution for Year 1 

(Log 10 transformation} 



Group 




Mean 


SD 







a. 




42-44 mo. 




1.74 


.18 


45^47 mo 




1.69 


.19 


48-50 mo 




1.67 


.18 


51-53 mo* 


/309 


1.59 


-17 


54-56 mo. 


229 


1.56 


.18 


57-59 mo. 


55 


1.55 


.18 


Boys 


583 


1.6A 


.19 


Girls 


546 


1.63 


.19 


Total 


1129 


1.63 


.19 



i 



Table 4 



Means and Standard Deviations for Quickest Time to Correct Solution for Year 2 

(Log 10 transformation) 



Group 


N 


Mean 




51-53 mo. 


70 


1.52 ' 


0.15 


5A-56 mo . 


203 


1.47 


0.14 


57-59 mo. 


203 


1.47 


0.15 


60-62 mo. 


239 


1.42 


0.13 


63-65 mo. 


148 


1.41 


0.12 


66-69 mo . 


13 


1.48 


0.14 


Boys 


457 


1.47 


0.15 


GlrlB 


419 


1.43 


0.13 


Total 


876 


1.45 


0.14 
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solution decreased as amount of ihother's education increased. Within-trial 
performance showed similar trends to the data presented in Table 3; across 
trials, time also decreased in .accord with tester instructions to go faster 

.0 

on each trial, ind;Lcating the child ' s comprehension of the task. 

Examination of error scores indicated a decrease across trials and a 
fignificant decrease from Year 1 to Ye^r 2 (F = 79.88, df_ = 1/531, £<.001). 
Distribution data for errors made during the trial with the fastest time 
solution are presented in Tables 5 and 6 for Years 1 and 2, respectively. 

o 

Analysis of variance for age using a median-split indicated a significant 
difference in Year 1 ( F = 13.40, df_ = 1/850, £-i:.001) in favor of the older 
subjects, but not in Year 2. Repeated-measures analysis of variance ^(sex x 
age X SES) indicated no sex differences but a sigr.ificant SES difference ■ 
(F = 3.91, df = 2/527 , £-<^.02) overall. The mean number of errors de- 
creased as the amoiinV of mother's schooling increased. 

Table 5 



Means 


and 


Standard Deviations for 


Errors llade 


During Trial 








with Quickest Solution 

... / 


Time 


for-' Year 


■ 1 








Group 




» / 


Mean 




SD 




















42-44> 


.mo . 




2 . 


.84 


3 


.58 




45-47 


mo . 


272 


^- 2, 


,7^ 


3 


.71 




^8-50 
. . 51-53 


mo . 
mo . 


285. 

326 


2. 
2. 


.69 
.14 


3 
3 


.54 
.40 




54-56 


mo . 


255 


2, 


,18 ■ 


2 


.72 




57-59 


mo . 


68 


2. 


.52 


3 


.26 


* 


Boys 




.668 


2 


.52 


3 


.42 




Girls 




609 


2 


.38 


3 


.34 




Total 

/ 




1277 


2, 


. 45 


3 


.38 
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Table 6 

Means and Standard Deviations for Errors Made During Trial 
with Quickest Solution Time for Year 2 



7 



Group 


N 


fie an 


SD 


51-53 mo. 


70 


1.51 


1 .97 


54j-56 mo. 


203 


1. 18 


1,61 


57-59 mo. 


203 


1.36 


1..94 


60-62 mo- 


2 39 


1.36 


2.01 


63-65 mo. 


148 


1.12 


1.88 


66-69 mo. 


13 


2.46 


5.17 


Boys 


457 


1.44 


2.02 


Girls 


' 459 


1.16 


1 .90 


Total 


876 


1 . 30 


1.97 


Relationship with Other 


* 

Measures 






Structural analysis 


of Year 1 child 


test data indicated 


1 that Seguin 


time and error scores lo 


aded on a factor 


interpreted as "g" 


or general 



information^processtng skills (Shipman^ 1971). This finding was consistent 
for the total sample and for the longitudinal sample. A similar finding for 
the time score was also reported for Year 2 dnta (in extension analyses » the 
error score was found to correlate significantly with this "g" factor) 
(Shipman» 1972). This "g" factor was defined by scores on general information, 
verbal, classification, perceptual and visual-motor measures. 

Correlations of Seguin scores with correctness and speed of responding on 
other measures in Years 1 and 2 are presented in Table 7. The correlations 
with other time Bcores Indicate little commonality of response; however, the 
nature of the time scores may account for this finding. Latency to respoilse 
Q the Sigel» Matching Familiar Figures and Preschool 'Embedded Figures Test 



involves S^s processing of information in ^ problem-solving situation before 
responding, while the Seguin time score, bein^ fjased on time to completion 
and perfomiance , involves, in addition, perceptual-motor dexterity which 
these other tests do not » The Seguin time score correlated highest, vlth 
scores fr^^m purported visual analyslfe tasks (e.g.. Picture Completion, 

Table 7 

Correlations* of Seguin Time Scores and Selected Test Varialles 



Seguin Time Year 1 Sed;uin Time Year ? 
(N « A5A-611)(N " 989-110^) (R » 709-980) 



Motor Inhibition: Average Tlme< Trial 2, 

for the Walking and Drawing subt?ests -,24 (-.34) -.18 

Form Reproduction: Total Score -.43 (-.47) % -,50 

Picture Completion: Total Correct — (-.42) 

Sigel: Grouping Responses -.26 (--34) -.34 

Slgel : Average' Time to Response (Log 10) ^.02 (.08) .06 

Johns Hopkins Perceptual Test: 

Total Correct -.38 (-.41) -.36 

Matching Familiar Figures: 

Mean Log (X + 1) of Response Times .07 (.12) . -.06 

Matching Familiar Figures; . 

Mean Errors per Valid Item .43 (.45) .50 



Preschool Embedded Figures Test; 

Total Correct -.34 (-.34^ -.38 

Preschool Embedded Figures Test; 

Average Time to First Response ,12 (.04) ,17 

Seguin: Number of Errors (for Trial 
with Fastest Timfe) - Year 1 

Seguin: Number of Errors (for Trial 

with Fastest Time) - Year 2 — ~ ,44 




*Correlations for Year 1 and Year 2 are based on data from the three-site 
longitudinal sairple; those correlations listed in parentheses for Year 1 
are for tht total Year 1 sample (r.OOl « .148 for N = 500). 

**Not administered in Year 2, 



Matching Familiar Figures) indicating moderate consistency of performance 
across tasks requiring perceptual 'discriminations- The correlations in 
Table 7, and the dlv<riiity of tasks included on the '*g" factor (e-g., general 
achievement, verbal ability, au^iitory discrimination, general task compre- 
hension)' reflect the many task components in addition to speed associated 
with performance on the Seguin. 

Summary 

The data reported here are similar to those reported by Stott and Ball 

(196S) and emphasize ' that cognitive-perceptual abilities are lnvolve"<3 in 

Segulu performance. Sex differences, although small, indicated that girls 

performe<^ better than boys, and faster response times and fewer errors were 

found CO be associated with 'age in both years. SEG differences were found 

for time and error scores suggesting experiential factors served to improve 

# 

0 

scores. In absolute terms, however, these differences were small, reflecting 
the general finding that perceptual development Is less influenced by soclo- 
cultural variations than is language development. Children's comprehension 
of the task demands appears evideRt» at* a^jcross-trials time scores decreased 
in accord with testers* instructions to go faster; error sdores also 
decreased across trials which may indicate presence of a practice effect. 
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Sigel Object Categorization Test 

The Sigel Object Categorization Test (SOCT) is a method for studying 
classification abilities in young children. The criteria children employ 
in classifying and organizing various stimuli into* meaningful groups are 
indicative of both cognitive ability and style. Kagan, Moss and Sigel 
(1963) define cognitive style^ as "stable individual ^references in the 
mode of perceptual organization and conceptual categorization of the 
external environment [p. 74]." Examination of the young child ^s categori- 
zation ability aids in the study of the growth of logical thought and 
yields information relevant to his perception and differentiation of the 
environment. It has been suggested that stimulus differentiation increases 
with age and is stable within the individual at any one age level 
(cf. Wohlwill, 1960). As ^the child matures a broadening of classification 
behaviors is expected, with growth from single, unidlmensional organization 
to multiple and polydimens ional categorization. The SOCT provides infor- ' 
mation indicative of the individual's transformation of concrete instances 
into symbolic thought. "Tnis transformation is essential to the develop- = 
ment of conceptual thought and it is thereby a critical de\ elopmental 
requirement as a prerequisite for adequate functioning in our world of 
symbols [Sigel, Anderson & Shapiro, 1965, p. 1]." Differences in classifi- 
cation ability between three- and two-diir.ans ional stimuli in young children ^ 
has led to work in representational thought and formulation of the dis- 
tancing hypothesis (Sigel, 1968 1970). Thus, as a measure of categorization 
ability, the SOCT can be used to suggest levels of cognitive complexity 
and ability. In a longitudinal study, the SOCT can be used to investigate 
cognitive growth and concomitant development of processes associated with 
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^\ich growth. 

Scoring of responses is based on twc aspects: the verbal level which 
includes the number of Grouping responses (those in which a tueaningful 
relationship between all itcnis grouped has been established) and number of 
Non-grouping responses (those in which a noninclusive and Idiosyncratic 
reason is offered for a grouping). Together, the Grouping and Non-grouping 
responses make up the general category "scorable responses." Also scored 
on the verbal level are Global responses (responses which are vague and 
can be used for any grouping) and Nouscorable responses (responses in which 
a rationale is not given, the« reason is not clear ^ ,ough to score, or no 
objects have been grouped). The second aspect scored is the type of classifi- 
cation , which is scored when S has grouped objects and represents ^'s 
basic rationale for groupings. Scores for type of c 'ossification fall into 
three main ::ategories (j*^e Slgel & Olmsted, no date, for further elaboration 
of all scoring categories): 

Descriptive responses represent groupings based on objective attributes 
of the stimuli (e.g., form, color, structural characteristics) and 
reflect differentiation of components of the total stimulus, Desc^rlp- 
t ive-analytic (i.e., part-whole) responses have been interpreted as 
indicating reflective and analytic styles (Kagan, Rosman, Day, Albert & 
Phillips, 1964). 

Relational-contextual responses are based on functional or thematic 
relationships between the stimuli. 

Categorical- Inferential responses are those b* *d on inferences and class 
membership concepts wherein every member of the grouping is represen- 
tative of the same class of inference. 

Several studies l.ave found that grouping ability increased with age In 
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preschool and primary grade chHdren and that rationales varied as function 

of age (Hess, Shlpman, Brophy 1 Bear, 1969; Kagan et al., 1964; Meyer, 

1971; Slgel, 1964; Sigel, Jarman & Hanesian, 1967; Sigel & Olmsted, 1970; 

White, 1971) • Changes in rationales over age periods indicated an 

increasing tendency with age for "children to go beyond the perceptually 

dominant stimulus characteristics and to analyze, reflect over and use 

alternative dimensions [Katz, 1971, p, 745]/' 

Sex differences in classification ability have not been consistent, 

« 

apparently due to tlie interaction of. sex *?ith socioeconomic status in 
'producing differences. For studies which do not report SES, Davis (1971) 
and White (1971) found no sex differences for ranging from kinder* 
garten to college. Meyer (1971) reported no sex differences in a middle* 
class preschool-aged sample. Sigel, Anderson and Shapiro (1965) found 
middle-class preschool females gave mpre scorable responses than middle- 
class boys and all lower-class Ss, Content of responses was found to vary 

i 

with social class in the same study and was also reported by Sigel and 
Olmsted (1967) and Sigel and McBane (1966). Middle-class Ss produced 
more grouping and descriptive-analytic responses. Using an earlier two- 
dimensional version of the test, Hess et al. (1969) found classification 
responses and style related to maternal language style and varied as a 
function of sex and social status. 

Intellectual and personality varlfeoles have been studied in relation 
to classif ic^tipn behaviors In order to explore further the cognitive 
abilities* of young children, Sigel and Olmsted (1967) found descriptive 
responses were related positively to achievement striving, cautiousness 
and Independence for young boys; while for girls, descriptive responses 
were related negatively to cautiousness and positively to achievement 

ERJC 
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striving. Slgel* et al. (1965) reported no difference in mean number of 
scorable responses as a function of IQ for lower-class preschool-aged S^s, 
but for middle-class Ss there was a differenefe. Meyer (1971) reported 
correlations of .43 and .41 between Raven's Colored Progressive ^^atrices 
and number of scorable responses given to three- and two-dimensional 
stimuli on a pretest with preschool-aged ^s and slightly lower correlations 
for a posttest. Hess et al. (1958) reported categorical- inferential 
responses correlated significantly with Stanf ord-Binet IQ for working- 
class boys; descriptive responses related significantly to IQ for middle- 
and working-class Ss combined (boys and girls), for middle- and working- 
class boys combined and for working-class boys alone. 

No studies are available which report reliability of the twelve item 
object version of the SOCT for preschool-aged S^s; some studies do report 
reliabilities combining responses from the two- and thr<2e-diraensional 
versions. Sigel and Olmsted (no date) reported a test-retest coefficient 
of .69 for grouping responses and .71 for ^curable responses combining 
objects and pictures over a six-month interval. Meyer (1971) reported 
responses to pictures and objects correlated . 59 on a pretest and .36 on 
a posttest (nine months later). Kagan et al. (1964) rclported stability of 
analytic responses on the Conceptual Style Test far elementary school 
children over a twelve-month period ranged ''rora .43 to .70 with reliabilities 
being higher for feraalcs. Split-half reliability w&a reported as .94. 

Task Description and Administration 

Two types of stimuli comprise the test: one set In^'olves 12 relatively 
familiar three-dimensional objects; the second Involves colored photograplis 
of these objects. For either stimulus type, two sorting conditions can be 
^y-d: the active sort requires *S to select objects/pictures to go with one 
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E has selected; the passive sort uses groups that E has created, and is 
request<^ to tell why the objects in the group are the "same" or "allkfi." 
Given the reported difficulty of the two-dimensional set of objects and 

passive condition, Year 1 and Year 2 data collection used objects and 
the active condition (cf. Sigel, Anderson & Shapiro, 1^65). 

The objects include a book of matches with a blue cover, four multi- 
colored alphabet blocks glued together^ a white spoon, a yellow pencil, a 
red, white and blue top, a black and brown pipe, a yellow cup,, a white- 
covered 3" X 5** notebook, a blue ball, a white cigarette, a closed box of 
crayons and a metal bottle opener. The objects can be related in any 
number of ways, and given the raultiple characteristics of the stimuli, 
the child is faced with the task of seeking commonalities in the face of 
differeuceu (Slgel & McBane, 1966) • 

After an Initial identification of each object by the child, E selects 
a different object on each of twelve trials and requests the child to put 
with it "rhe ones that are the same or like" the stimulus. Three sets of 
instructions are available for use: the first uses ^'same or like;** the ^ 
second uses "ones that belong with;" the third uses "ones that go with" 



the stimulus. If the child does not respond to the first instruction, R 
must use the secoTid; if stlH no response is evident, E uses the third. 
Thtis, three trials are possible for each Itiem. After the child has selected 
objects to go with the stimulus, E asks for the rationave for the sort. 
Latency to first object choice after completion of lnstru.<;tlon8 also is 
N^recordcd. The test is discontinued If the ciJiild piles all objects together 
with no scorablc rationale on four successl\re trials* 



This task requires considerable training.. All responses are recorded 
verbatim; otandard probes are used for vague a^d undifferentiated responses. 
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E must also be sure to record manual (l*e*, pointing) responses^ especially 
as this Is often S*s indication whether all or only some of the objects 
are involved in the sort. E must also be sure to indicate the total array 
of objects IQ S on each trial to help ensure pays attention to all 
stimuli. If response latency is to be recorded* additional training in 
accurate use of a stopwatch is necessary. 

Scoring 

Responses are scored using the categories defined previously. The 
verbal level scores are Grouping, Non-grouping, Nonscorable, or Global and 
reflect the appropriateness of the child's verbalization to the objects 
chosen. The type of classification scores represent the child*s basic 
rationale for the grouping and fall into three main styles: descriptive , 
relat ional* con textual , and categorjical-lnf crent ial . Latency to first 
object choice was also used an additional index of information proces- 
sing. Also scored for i^iis study was the adequacy of the child's Initial 
identification of the 12 objects (scored 1-4 as correct label, appropriate* 
label* functional description or incorrect), and the number of different 
classification categories used. 

Scores ^elected for Inclusion In structural analyses of Years 1 and 2 
data were (1) total number of grouping responses, (2) average latency to 
first response- (with a log transformation), and (3) sum of correct labels 
given to the objects. Because the frequencies of individual grouping 
rationales were very low, these scores were not analyzed separately* 

Special Scoring Considerations 

Scoring for the SOCT is a relatively difficult task. For the Longitudi- 
nal Study, ETS Princeton staff were trained by senior research staff and 
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frequent checks on scoring were made. Further training was done as necessary 
while scoring was In process. After all protocols had been* double scored, 
they were reviewed by two senior staff members for accuracy. Inconsistencies 
and systematic errors. Agreement was found to be very high. With the 
appto^'al of the test author, refinements were made to the original scoring 
system especially in the case of nonscorables (e.g., where a child made sorts 
but either did not respond, repeated the tesner, piled all objects, etc.). 
These refinements were made in order to provide more differentiated scoring 
information and to yield lnforraatlc»n relevant to understanding of nonscorable 
behaviors . 

Score Properties ^ 

For the Year 1 and Year 2 scores, estimated reliabilities (coefficient 
alpha) avd correlations across years were as follows: 

Year 1-Year 2 

Respon se Alpha * Year 1 Alpha - Year 2 Correlation 

Total Grouping .91 .90 .23. 

Latency .77 .71 ,06 

Tota^ Oorrect Labels .44 .26 

(only those scored 1) 

The grouping and latency spores showed high internal consistency in both 
yearst but there was a llubstantl^l decrease in the alpha for the correct 
label score as a ceiling effect became evident. Actoss-years correlations 
were low for all three scores. 

Table 1 presents Intercorrelations* among grouping, latency and correct 
label scores. The relationship between correct label and grouping responses 
suggests that the Child's ability to creat^a groups was not highly dependent 
upon producing a correct label for the objecte* Simllariy, latency to first 
object choice h;id little relationship with ability to group. 

^Correlations are based on total samples for both years. 



Table 1 / 

Inteicor relations Amonp Zctlected SOCT Scores for Years 1 and 2 







1 2 


3 


1. 


Grouping 


. — " -.ll(-.08) 


.16 (.17) 


2. 


Latency 


-.10 (.11) 


-.02(-.04) 


3'. 


Correct Labpl 


.25 (.iO) -.19(-.03) 





Note, — Values to the ri^^ht of the diagonal represent Year 2 data (N_ - 805), 

Values to the left* of the diagon/. >-epresent Year 1 data (N^ = 1090). 

Values in parentheses are t<>i ihe longitudinal .sample (N_ = 558 in 

Year 1 and 722 in Year 2^ , 



Sample Performance 

Tables 2 and 1 present score distributions for grouping responses by 
age and' sex for all ^s tested in Years i and 2. Low mean scores for 
grouping are apparent. In conjunction with "this the mean score for 
sorting rationales was'^also low; when rationales were given they most often 



were based on manifest sti'inulus characteristics, e.g., form and color. 



Table 2 

Keans and Standard Deviations for Sigel Grouping Responses for Year 1 





Group 


N 


Mean 


SD 



42-44 mo. 


59^ 


2.56 


3.19 


45-47 mo. 


226 


, 2.50 


3. 38 


48-50 mo. 


249 


2.95 


3. 71 


51-53 mo. 


" 282 


•3.71 


3.82 


54-56 mo. 


230 


^^.00 


4.03 


57-59 mo. 


44 


4.30 


4.50 


Boys 


565 


... 3.02 • 


3. 70 


Girls 


525 


3.62 


3.88 


Total 


luyO 


:.-3i 


3 . 80 



Note. — Range =^ 0-12. 
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Table 3 

Means and Standard' Deviations for Sigel Grouping Responses for Year 2 



Group 


N 


Mean 




SD 


51-53 


63 


4.02 




3.84 


54-56 mo. 


183 


4. 56 ■ 




4.04 


57-59 mo. 


185 


4 . 50 




4.08 


60**62 mo. 


225 


5. 32 




3.96 


63-63 mo. 


138 


5.40 




4.17 


66-69 mo. 


il 


3.73 




4.43 


Boys 


412 


4. 74 




4.02 


Girls 


39 3 


4.96 




4.10 


Total 


805 


4.85 




4.06 


Note. — Range » 0-12. 










lor Ss tested in 


both yearSv 


analysis of variance 


using a mediau- 


split on age indicated 


gnlf leant 


differences in 


grouping responses both 


in Year 1 ( F « 3O.05» 


df - 1/828, £<.001) and tn 


Year 


2 (F » 6.86, 



df « 1/655, £^.01) favoring the older group. For the total longitudinal 
sample, a significant increase in number of grouping responses from 

Year 1 to Year 2 was also obtained (F - 144.71, df - 1/468, £<.001). 
Repeated-measures analysis of variance for the longitudinal siample (i.e.^ 
thost^ tested in both \vears) indicated that sex was a marginally significant ^ 
variable in both years (F • 4.43, df « 1/463, j)-t.0VO favoring girls. To 
examine SES effects, ^s were classified by mother's education—above 12 
years of schooling, 10-12 years^ below 10 years. A significant difference 
was found when data were combined acroas years (F • 18.56, d£ ■ 2/463, 
£4<.001). The mean number of grouping responses increased as mother's 
education Increased. A significant year x SES difference Kas also obtained 
(F • 7.22, df • 2/463, £<*00l). This difference Indicate^ that the largest 
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gain in grouping score from Year 1 to Year 2 was made by the middle group; 
the next largest gain was in the high group, and the low group made the 
sma! lest gain* 

A. erage time to first object choice was recorded on the SOCT as an 
indicator of cognitive style and rate of information processing. Heano 
and standard deviations are presented in Tables 4 and 5 by sex a«d three- 
month age intervals. When data were analyzed by age, sex, and mother's 
education, no significant differences were found. Overall^ response times 
were very short in \ Dth years. 

Table 4 

Means and Standard Deviations for Average Time to First Response for Year 1 

(Log 10 transformation) 



Group 


N 


Mean 


SD 


^2-44 mo. 


64 


.90 


.29 


45-,47 mo. 


229 


.88 


.30 


46-50 510. 


245 


.92 


.34 


51-53 mo. 


27*9 


.90 


.32 • 


54-56 mo. 


231 


.86 


.28 


57-59 mo. 


54 


.88 


.28 


Boys 


572 


.90 


.30 


Girls 


530 


.87 


.30 


Total 


1102 


.89 


.30 


Data for correct 


objer »" 


Iflpnt < f icat Ion are presented 


in Tables 6 and 



7 by sex and three-month age intervals. Except for the toy top, the objects 
were readily Identified by most children. Almost all children gave appro- 
priate labels or functional descriptions if they dJ^d not provide a correct 
label. Analysis of variance forage (median-split) msing longitudinal 3a. 
indicated a highly significant difference in Year I <F >• 15.13, df » 1/829^ 
£<.001) and In Year 2 (F - 5^41, df • 1/6^, £<.02) favoring the older 
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Table 5 

Means and Standard Deviations for Average Time to ..First Response for Year 2 

(Log 10 transformation) 



Group 


N . 


Mean 


SD 


51-53 mo. 


63 


0.81 


0.23 


54-56 mo. 


183 


0.77 


0.20 






0 . 79 


0.20 


60-62 mo. 


225 


0.78 


0.22 


63-65 mo. 


138 


0.79 


0.18' 


66-69 mo. 


11 


0.88 


0.21 


Boys 


412 


0.7(3 


0.21 


Girls 


393 


0. 79 


0.20 


Total 


805 


0.79 


0.20 






Table 6 




M&&ns and Standard 


Deviations 


for Correct Identification 


of Objects for Year 1 






(coded 1 onj-y) 




Group 


N 


* Mean 


— 

SD 


42-44 mo. 


59 


8.61 


1.61 


45-4? mo. 


226 


8.31 


1.93 


48-50 mo* 


250 


8.6A 


1.66 ✓ 


51-53 mo. 


282 


9.03 


1,81 


54-56 mo. 


230 


8.97 


1.65 , 


57-59 mo. 




9.32 


1.20 


Boys 


565 


8.81 


1.70 


Girls 


526 


8.73 


. 1.83 


Total 


1091 


8.77 


1.76 



Note.— Range - 0-12. 
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TabJe 7 

Means and Standard Deviations for Correct Identification of Objects for Year 2 

(coded 1 onl\ ] 



Groujj 


N 


Mean 

1_ _ 


SD 


SI -SI mo 


D J 




X « DO 


5A-56 mo. 


183 


8.79 


1..56 

* 


57-59 mo. 


185 


8.97 • 


1.30 


60-62 mo. 


225 


9.26 


1.15 


63-65 mo. 


138 


9.07 


1 .33 


66-69 mo. 


11 


9.27 


0.91 


,Boys 


412 


9.07 


1.32 


Girls 


393 


8.94 


_1.46 


Total 


'8Q5 


9.01 


1,.39 


Note. — Range = 0-12 








subjects^ No significant differences 


were found when 


data U£re analyzed 



by sex and mother's education. 

r 

ReJ.ationshlp with Other Measures 

Structural analysis cf the chi\ld test data indicated that in both 
years grouping responses loaded onto a first factor which was interpreted 
as "g" or a general* information-processing skills factor (see Shipman, 
1971, 1972 for a detailed description of these analyses). This first 
factor was defined by scores on general achievement, and moriS specific 
verbal, perceptual, auditory, and perceptual-§iotor task6« Results were 
similar wSen data were analyzed for both total and longitudinal samples, 
and for six- and 13-factor solutions. Correlations between grouping scores 
and srores sdef ining this factor were moderate* Highest- correlations were 
with general knowledge (Preschool Inventory and TAMA) and vocabulary 
(PPVT, Forms A an<! B) teats. Classlf Icatiom skills as measured by the SOCT 
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and tlr, Toy-Sorting and Eight-Block Sorting tasks tended to have modei*^e 
intei corre lat ions (range of .31 Lo .37), and correlations between perceptual 
analyr:is scores and grouping responses Wi.»re moderate (range of .20 to .41). 

4f... 

Thus, variables whicl) trended to be ass^^ciated with grr iping ability were 

/' 

scores on other tasks entailing classification ability, verbal , production, / 
visual discrimination and general achievement. These relationships 
increased in magnitude in Year 2, especially for^the general knowledge 
tasks. 

In Year 1, tlvi latency score loaded onto a fartor which was def .ned 
by latency scopes from the Preschool Embedded Figures Test (PKFT) and 
Matching Familiar Figures (MFF) . The Sigel latency score was correlated .23 
and .46 with each of these respectively. This f<- tor was not related to 
the "g" factor and was interpreted as a response ^»mpo dimension. In th? 
Year 2 ^ructurai analyses the Sigel and Preschooi "^bedded Figures Test 
laten^y^ scores defined a factor, but the Matching Familiar Figures latency 
scor^ foimed.a separate fa^^tor. The correlation of the Sigel latency 
score with PEFT latency was .20, and with MFF latency, .09.. "This split 
of the latency scores may reflect an emerging differentiation of perceptual 
speed and cognitive style factors [Shipman, 1972^ p. 62]/' 

The score for correct labeling loaded onto the '^g" factor in Year 1 
for a six-factor solution (Shipman, 1971) based on the total sample. When 
a 13-fact:or solution was used for both Years 1 and 2,^ased on data froA 
longitudinal only, the meaning of this score became more specific. The 
object identification score loaded onto a specific factor, correlate V with 
the first factor, which was defined by i«.self in Year 1 but also by 
Children's Auditory Discrimination Inventory (real words) in Year 2. 
The correlation between these scores in Year 2 was .1/. Thus, 
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vocabulary and the child s tamillarity wlth^the meaning of 
=. a separate factor tapped, in part, by thfiSlob^ct identification 
score on the SOCT. 

Sununa^'y * 



The low mean scores tor total grouping responses indicate* t 
was fiiirly difficult for4:hese sabjects during this age ptrivid. Although 
interna? com istency was mod-^rate, response stability across ^ears was 
low. The ability to recognize and articulate commonalities across stimulus 
events ard order them into logical classes and groupings Is one w)}ich 
appea»^a to increase with age as Indicated by an increase in grouping ^ r 
responses in the Year ? Jata. Withln-year age diffirences also were 
evident in both vears. This sTiggests that ability to group objects and to 

r 

provide meaningful rationales for them is one sensitive to both experience 
and developmental level. Although girls consistently obtained higher 
scores, these o'ifferences were negligible, \ 

Despite the fa t that most children were able to recognize and 
correctly label most of the objects, few wert* able to give reasons for 
their grouplr^gs. Ulien rationales were given, they often did not relate 
to--discernlble characteristics of the stimuli. This emphasizes the 
cognitive us>e of -language in this task, especially in terms of tne child's 
ability to verbalize hLs disci-imltiat ions. 

Several Vear i and 2 measures showed significant SES differences 
consonant with past research; such differences were found for the SOCT, 
general knowledge tasks, ^nd tasks which involved the chlAd'e ii '^nguage and 
classification abilities. It was suggested tliat these abiMties may be 
sensitive no environmental manipvulatipn with Ss in the higher SES groups 
receivmg input most likely to erthan'^e these atilltles (cf^ Shipman, t97i*. 



Although the highest SES . group (mother's educatidn over 12 years) had the"* 
♦ .'• • . ■ '■ 

largest mean grouping score in hoCh years, data from the present study indi- 
cate Liia« uiit;. middle group (TnoLher's education 10-12 years) made the largest 
^o^in i*n '^rnr(^ from Y'ear 1 to Year 2 . . " " 

Th-e -analyses * per foxmed indicate that the latency s'core from -^t he SOCT 
measured response speed in the present study. Because the number of 
sorting rationales 'Was so low, it was not pv")ssible to'examine the relation- 

ship between-' latency and type of rationale. The » latency score loaded onto;.- 

- . . /'V . « 

a f-acton with latency scores from othet* rneasurfe^s ,^""^0^ was not correlated 

with the "g^' factor., ^^'^n futare years, analysis of^^the^atency score in 

relation to sorting rationales Oe.g.; analytic responses) may indicate 

cognitive-^t-ylistic factors associated with latency. 

Although only a small percentage of the sample wa*k able to give 

scorable responses for their sorts or in fac-t to make appropriate sorts, 

the data here can be viewed as /'baseline data" for these S^s . Future 

analyses of respor^ses from the SOCT administered in subsequent years of 

theV study will permit investigation of changes in classification ability 

.* ' . 

associated with environmental influences and ex-perience (e . g . , ..preschool 
•experience). Growth in classification ability* will be investigated by 
examination of changes in frequency of nonverbal sorts and nonscorable. 
responses, and chang^ in ra.tionales provided, e.g. ,. .from color toc f orm 
responses/ With an increase in the number of .scorable responses, classic 
fication scores also will be used as ij^veiopmental markers to study the 
development of logical and analytic thought. 

Although the SOCT provides a wealth of data, it is a difficult task 
to use in .l^rge-scale evaljjations - Administration of the- t^k requires 
considerdb] r:^ training and examiners must "be extremely sensitive to yuung 
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children's verbal behaviors. Examiners must also try t" obtain as clear 
a respdnse as possible without rhallenging the child's own grtMplng t 
rationales. Scoring of the task also requires considerable training and 
time, and a thoWbugh understand^ of the scorlfg categories. ^ 
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*• Spontaneous Numerical Correspondence 

, ' ' -> * 

Background ^ . ' 

Instriiments derived firom Piaget research on concepts of quantity* 

have commonly .dealt with the problem of cbns'ervation of number (e.g., Sigel 

& Hooper, 1968). These instruments, some standardized (Asher, Feldhus^, 

Gruen, Kane, McDaniel , Stephens & V^ieatley, 1971; Goldschmid & Bentler, 1968) 

generally are applicable within the age ♦»range of 5 to 9, since they are 
des^-\gned to assess the transition -from preoperational,, thinking to logical 
unders tidings of quantity. , By contrast, the present instrument is intended 



to assess changes within the preoperational period itself; 'as it attempts to 

V ^ ^ * ^ ' ^' . 

measure the art -culateness of the perceptual response to ^ "pumbesr" task. . 
As a secondary purpose, the instrument represerits an c3ttempt to construct • 

a measure that could be ^repeated, intact, over several jyeats-, eventually 

\ " " ■ * 

becoming combined with measures of number conservation. 

Procedures in which the tester attempts to establish in the child's 
mind ong~to-one correspondence! between two rows of objects are commonly 
Vused as a prelude to tests of conservation of number.. The. undierst anding of 
correspondei: .e itself is not the focus of v^ssessment in such methods , but the 
present instrument is primarily ^concerned with just suc-K understandings \ 
Although the contemporary experimental literature on number conservation is^ 
very extensive, rela^vely little has been ^done on studying numerical 
correspondence as a me'astir'e of quantitative thinking. The most ^"ertinent 
^ reference for the present task remains Piaget's origjJnal study (1952), in 
which children were presented with geometrip and random figure^ made with- 
counters, the child being required to place out the 'same number of counters 



as «ach llgure contained. Three qualitatively dl£.ferept stages of performance 
wei^e f^ujnd on fhis correspondence task. The first stage, occurring generally 
at. age fpur and younger, was that of a nonqOant itat^lve Global Comparison 
,in which the child reproduced the configuration of the model but paid no 
attention to the number of counters coffiprlsing each figure. Stage tvo. 
Intuitive Correspondence, was a transitional st.ige fn which the child was 
often able to reproduce both the configuration and number of counters of the 
actual figun? present, but could not make this same correspondence when the 
dimensions of the figure were changed slightly. Only /^n stage three, fhat 
of Operational Correspondence which began to appear at about age seven, did 
true coniservat i on of thcj number of counters finally occur. The other relevant 
study is that of Rothenberg and Courtney (1969) who, although primarily con- 
cerned with number cpnservat ion, also Included one numerical correspondence 
item (i.e,, reproduction of the tester's row of five blocks). Of the sub- 
jects aged 2-5 to 4-4, only 37% produced a row equal in numoer to the tester's 
model. According to RoUienberg and Courtney (1969), "These results inJiicate 
that the majority of subjects fr,om 2 1/2- to A-years old ^re not able to 
correct 1^ reproduce a simple linear configuration and would be considered to 
'/e in Stage 1 (global comparison), as described by Plagrt (1952, p. 495]," 
The majority of a group of 210 <>lder subjects (ranging in age from 4-3 to 
j-O) were in scage two ► being able to reproduce correctly the existing 
configuration, but unable to understand that this' correspondence also involved 
one-to-one ,»qui valence of the figures regardless of theit t'e^irr mgement • 

From these previous studies it was d<*cided that numerical correspondence 
would be an appropriate task with which to study the development of pre- 
conservation of ou^er. 



T^sig^escript iori and Aiminis trat ion , . . , 

The task is an '"adaptation of the procedure described byPiaget (y)52) 

■ ' ' 1 . 

In the present version, th\3 tester se^ out an array of b lue ceramic . tiles 

• i " — 

(l"-.x 1") and, providing the child with his own box of 15 blue 'anH 15 red 

tiles, asks him to^tralTe out just as many;' or "put out the same number . 'i^ir^^f 

The task is repeated four times :^ twice' with seven tiles, once with eight 

'and once with ten tiles. ^ Xn three of the presentations (test items 1, 2 

and U) , tho., tester arranges the'tiie^ in a straight line; in one presentation 

(test item 3), the tiles are set in a designated '"random" a*':prangement . 

The test requires nonverbal responses from the subject, takes only* about 

five^minutes and is easy to administer. The great majority cf children 
♦ 

appeared to enjoy the task. ' ,0 

Scoring Procedures * I . " 

For each of the four items, the tester recorded the number ^d color of 

; . . • I , ^ 

tiles put out by t;he child. A graphic record depicting the conf igoiration 

of the child's arrangement was also mad.e . Fron^this information, scores 

y 

" . /■ 

were derived which indicated the extent to which the child ' s /response matched 



the array 'set out by the tester according to '(a) arrangemerxt^ of configuration 
and (b)' >numbe^^^^ * ' . ^ ^ ■ 

^ (a) Configuration matching . For each item, the /Conf iguration "of 'tiles 
by the child was coded into one of four categories: 

1. Straight line. These Were chains or lines of- tile which ^ 

vere relatively straight and ran roughly parallel 
J 

< 

to 'the tester's array. 

J' • 

2. Pattern. These consisted of ch.ains which clearly changed^ 
directionality (i . e . /Iwere not straight) or rows or columns'" 
which appeared" to represent a pattern or design. 
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■ 3. Restricted. These were responses consisting of only one 

' ■ «... 

• ' or two tiles^^v^ . ' ' , • . ■ . * 

4. Random..: /No evidence of either straight line or pattern was 

apparent; in these responses. ^' ' 

Each, response was scored as ^'matching" if the child's conf i*guration , as 

4Code^, was of the sa^ne type as the configuration set up by the taster. . The 

Tange fo"r possible matching Scores was zero to four. A naxim™ score, of four 

consisted of ''straight" configurations on the three items (1, 2 and 4) where 

.the tester arranged the tiles-in,a straight line and a tester-matched "r'andom" 

configuration on item 3, the item in which the tiles were randomly arranged 

by the tester. ' ^ .\ 

^, ' (b) Total nun^er of items ^corract . The second type of scoring procedure * 
ignored conf iguracion and took i,nto account accuracy in the number .of .tiles put 
out "by the 'child. A pass /fail method of scoring was used, with one point given 
for each itsem only' if the child placed out the^.co.rr'ect number of tiles on 'that 
item. Thus, a perfect* score of four required placing out 7 , ' 10 , 8 and 7. tiles 
on items 1 through 4, respectively. ^ - 

Score Properties . f 

(a) Configuration M^atchjng . Coefficient alphas of .56 in Year 1 and 
.46 in Year 2 Indicate that, the configuration measure has moderate internal 
consistency. A Year' 1-Year 2 correlation of .23 was obtained, indicating 
relatively low, stability of- the configuration seore across years. 

(b) . Total Numiber Correct s The coef f icien§^^lphas of .61 in Year 1 and 
.66 in Year 2 show that ^ the -total score also -has a^ moderate Internal con- ' 

\ * . ' , • X 

sistency , v^ut somewhat higher tha^ the ^conf iguration score. The correlation 
of ,24 obtained between Year 1 and Yeair 2 revealed a 'low .stability, across »• 
' years , ^which again may be an indication that this numerical skill is undergoing 



/ 
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a developmental change during this time period. The Configuration Matching 
and the Total Correct scores correlated only .29 with each other in Year i 
and .28 in *^ear 2, indicating that they were measuripg somewhat different 
abilities . . ' 

Sample Performance * . - . ' 

(-a) Configuration Matching . The Year 1 data presented in Table 1 show - 
that the sample generally wa£ responsive to configuration inasmuch as about 80% 
co.nstructed "straight line^' arrangements on items 1, 2 and A, and the majority 
(56%) .shifted to the matching arrangement of "random" on ifem 3. Table 2, 
which is an age and sex breakdown of Table 1 's "straight Vline" responses of 
items 2 and 4 ahd 'xrandom"^ responses of item 3, shows that configuration 
matching impjToved with age. With the excepti'on of -item 3^ scores began to 
approach ceiling with th+e older subjects. 

Table. 1 ■ 



\ Percentage Frequencies of Types of Configuration 

^ for the Fiur Test Items in Year 1 



Response Configuration 



Item ^(configuration) 




Straight Line 


Pattern 


■ Random 


Restricted 


1 (straight) 


1291 


80.6 


10.5 


6.2 


2.6 


2 (straight) 


12%7 


,.80.1 


12.4 




2.0 


3 (random) 


1278 


22.6 


19.7 


55.8 


1.9 


4 (straight) 


1269 




^ 13.^6 


7.7 


1.5 















J 
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Percentage Matching Configuration on Four 









Items 


. by Age and 


Sex in 


Year i 




























Item 


- 42-A4 


Age 

45-47 


! ^(months) 
48-50' 51-53 


54-56 


' 57-59 


Boys 


' Girls ' 




1 • 


71.9 


72.0 


80.4 


'84.6 


85.2 


87.9 


78.6 


82.9 


1291 ' 


2 


76.6 


73.8 


79^.0 


• 80.2 


87.1 


87.9 


77.6 


82.9 


1287 


3 


53.1 


53:0 ' ^ 


52.7 


56 .0 


60.6 


65.5 


55.8 


55.8 


1278 


4 ' 


66.7 . 


70.1 


78.7 


76.0 


8,3.7 


89.5 


75.7 


78. -5 


1269 




Tables 


3 and 4 


give 1 


the distributions 


of the 


total 


configuration 


score for 



all subie^^^l 



all subjects by sex and by three-month age • b reakdowns , ;for Years 1 and 2," 
>^ispectively . In Year 2, only three 'of the four study sites (Trenton, Portland 
and St. Louis) were administered the test, hence the drop in total number, of 

subjects from' 1280 in Year 1 to, 871 in Year 2. It can be seien in Table 4, that 

1^ ' ■ . . 

by Y-ear 2, subj-ects were close tp'ceiling on the Total Configuration score, 

obtaining an average of 3.39 out of a total of four possible points, with a 

<> 

standard deviation of .87 points. Larger ^.ifferences in performance were 
obtained in Year 1, with ^a^somewhat lower mean of 2.93. Th^e age , data in these 
two tables shajv^a-'gradual increase in Configuration scores with increasing* 
age Xwl'^th the exception the slight reversal of the 54-56 month subjects ^ 
in Year 2), but it must be emphasized that the absolute score differences- are 
very small. In both years, girls obtained slightly higher mean s'cof'es than 
did boys . . \ 

In addition to age and sex breakdowns, the data were also split into a 
three-way grouping of subjects by mother's educ'a tiona]^-lev^eI'"(more than 12' years 
10-12 years , and less than 10 years of schooling). This grouping provided a" - 
^ roughs index of socioeconomic ^status . - ' - . ~ ' ^ 
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Table 3 





Distribution of 
• ~^«8'y Age 


Total Configuration Score* 
and Sex in Year 1 






Group 


N 


Mean 


SD 



42-44 mo. 


66 


2-67 


1.19 


45-4 7 mo. 


272 


2.68 


1 - 19 


48-50 rao. 


29? 


2.92 


1 .07 


51-53 mo. 


333 


2.9-6 


1.11 


54-56 mo. 


257 


^ 3.15 


1.05 


57-59 mo. 


59 


3.29 


O.BS 


Boys 


673 


2.88 


1.17 


Girls 


607 


2.99 


1 .0^4 


Total 


1280 


2.93 


1.11 



*The range of scores is from 0 to 4 . 



Table 4 



Distribution of Total Configuration Score* 
by Age and Sex in Year 2 






Group 


N 


Mean 




SD - 


51-53 mo. 


70 


3. 31 




0.84 


54-56^. 


203 


3.24 




1.01 


57-59 mo. 


201 


3.34 




0.90 


60^62 mo* 


241 


3.47 




0.79 


6 3-65 mo. 


145 


3.55 




0.74 


66-69 mo. 


11 


3.73 




0.47 


Boys 


454 


3.32 




0.92 


Girls 


417 


3.46 




0.81 


Tot^al^ 


871 


3.39 




0.87 


*The range of scores is from 0 to 
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For purposes of analysis., only the lonsitudinaJ subjects of the studv 
Were used (those subjects for whom scores were available in both Years 1 and 2) 
The age data were divided at the median -in order to obtain an "older" and 
a 'yoiinger" group. Older children obtained a s ign i f i car. c 1 v hipher me. in 
Configuration score in both Year i (F = 19.A3, df = 1/956 , £<.001) and • 
in Year 2 (F = 10.28, df = 1/703, £^.005). A repeated-f/icasures analysis • 
of variance reveale<^ a Year 1-Year 2 Increase in Configuration score which 
was h-ighly sj^gnificant (F = 117.04, dX= 1 /614 , £ < .001 ) Significant " age 
differences hc^ve been founcj in several other studies of preschool children s 
number concepts (Rothenberg & Courtney, 1969; Siegel , 1971, 

Thi6 same repeated-me^surps analysis of varian e revealed a significant 
sex difference across years favoring girls on configuration matching (F = 8.80, 
df - 1/610, £^,005). Preschool sex differences in spatial and conf igurat ional 
ability generally have not been found (Maccoby, 1966), but since there has 
been no configuration task found In the literatuie exactly like the present 
measure (and neither Piaget nor Rothenberg & Courtney made comparisons on 
configuration mat'ching abilitry by sex), direct comparison with other research 
cannot be made. These results may reflect sex difference* in compliance, with 
girls more sensitive and responsive to modeling adult behaviors at this age* 
The repeated-measures ANOVA on the SES data (i.e*, mother's educational level) 

i 

was oVily marginally significant when the data were combined across years 
(F 3.46\, df^ = 2/610, £ ^.05), and the mean difference in absolute terms was 
quite small. In studies employing a wider range of SES levels, large 
difference's on Piaget tan tasks in favor of middle-^class subje'^ts have been 
found (Almy. Chii linden & Miller, 1966; Hess, Shipman, Brophy & Bear, 1969; 
Rothenberg & Courtney, J9.69 ; Siegel, 19 71), adding conf irmation ^to the findings 



from the present s'tudy, ) ^.^^ ■ ^ ■ 

(b) To tal N umber Correct . iTables 5 and 6 pr'esent/'' the percentile 
distributions and the mean number of items correct by age and by sex for 
Year'l ajid Year 2 data respectively . These tables show that the Spontaneous 
Correspondence task was a difficult one for^-these subjects. In Year 1 , -only 
2% obtained a perfect score of four items coirect, an^^tiie-maj'ori ty of 
children (59 . 4%) . received no credi^_p_n^an:5rirtem. In the second year, only 
5.4;S completed all four items correctly, and somewhat fewer t\han half the 

subjects (42,3%) had no items correct. ^ . . 

. yhe' analyses of variance performed separately by year for longitudinal 
siibjects only showed that age differences in total, score were significant 
in both Year 1 ( F = 16.50, df_ = 1/958, £«C.001) and Year 2 (F = 8/.10, 
df = 1/703, j)<C v005) -in favor of the older subjects* The total score increase 
•from Year 1 1:o Year 2 was highly significant (F 79.00, df = 1/616 . 001)\ 

The across-years repeated-measures ANOVA revealed no significant sex. 
differences, but a highly s ignificant SES difference, favoring children 
whose mothers Kad^more schooling (J&j= 11-29, df =. 2/612, £^.001), The SES, \ 
sex and age differences are all similar to those generally' found in the 
literature (Almy et al.o, 1966; Hess et al, , 1969; Maccoby, 1966; Rothenberg 
& Courtney, 19.j69 ; Siegel, 1971) . ' * ' ' 

Relationship with Other Measures . * . 

(a)'^ Total Configuration Matching . Year 1 correlations:^ of the Total 
Configuration Matching score with other Longitudinal Study measures were 
"generally iow,"the range being from zero to .31. Highest correlations were 



*These correlations are based on data from the ' longitudinaL subjects only. 



Table 5 



Distribution of Total Nuraber Correct* by Age and S«x for Year I 



Croup 






Mean 


SD 


Percent Response 
0 1 


3 


4 


42-44 


mo . 


64 


0.56 




64. 1 


25.0 


4. ; 


3 1 


3.1 


45-47 


mo . 


267 


0.49 


0.83 


640^ 


24.0 


5.2 


3.4 


1.1 


48- 50 


mo . 


301 


0.56 


0.86 


63.5 




11. 0 


3.3 


0^ 


51-33 


mo . 


335 


0. 74 


l.Ul 


55.5 


25.4 




. 7.5 


1.5 


54-56 


mo . 


251 


0.93 


1 .24 


53.8 


21.1 


8.8 


11/2- 


^.2 


57-59 


mo . 


56 


1.14 


I .30 


48.2 


16.1 


10. 7 


23.2 


'n .8 


Boys 




' fc65 


0.72 


1 .04 


57.7 


24.1 


8.9 


6.9 


2.4 


Girls 




609 


0.66 


1 .00 


61.2 


21 .7 


8.7 


6.7 


1.6 


Total 




12 74 


0.69 


1 .02 


59.4 


22 .9 


8.8 


*6.8 


2.0 



*Range ■ 0-4. 



Table 6 



✓ 





Distribution 


c. Total 


Suni er 


Correct* by 


Age and 


SeJi for 


Year 2 






Group 




N 


t 

Mean 


SD 


Percent Response 
0 1? 


3 




51-53 


mo . 


70 


0.91 


1 .10 


<• 8.6 


25.; 


12.9 


11.4 


1.4 


54-56' 


mo. 


203 


1 .00 


I.IC 


47.8 


23.2 


13.8 


12.3 


3.0 


57-59 


mo. 


201 


1 .02 


1.21 


46.3 


25.9 


11.4 


11.9 


4.5 


60-62 


mo. 


241 


1 .28 


J .30 


37.8 


25.3 


14.5 


i5..8 


6.6 


63-65 


QUO. 


145 


1 .52 


1.38 


33.8 


19. •» 


17." 


19.3 . 


9.7 ■ 


66-^9 


mt) . 


11 


1.36 


1.36 


^.4 


18.2 


27. J 


9.1 


9.1 


Boys 


f 


454 


1.07 


1.23 


45^.2 


25.1 


12.6 


12.3 


4.8 


GirlG 




417 


1 .28 


1.2«- 


39.1 


22.5 




16.3 


-6.0 


Total 




871 , 


i.l? 


1.26 


42.3 


23.9 


14.2 


14.2 


5.4 



*Range • 0-4. 
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with total score on the Form Reproduction Task, (r /= .31), total score orl ' 

•7 

the Preschool Inventory (r =^ .28), fastest time ori the Seguin Fo,mi Board 
(-.22), total score on Peabody'^cture Vocabulary Test -fPPVT)^ Form J3 (.20*), ^ 

and tota]3coxa---04i--^he— EFS— Er^ Year 2 correlations were 

of the sam^ magnitude / ranging from .02 to .3o/ In general, the. ^me-^tasks 



^that correlated 'most highly with the Configuration score in Year 1 did so 'in 

/ 

Year 2. . The Preschool Inventory total score /and Form Reproduction total 



score each correlated .27, Seguin log fastest time correlated -.30, Peabody 

"^-^ / 
"Firm A correlated .23, and Peabody Form B correlated .20. Of these tasks 

listed, the Peabody and Preschool Inventory are highly verbal in nature, but 

be Form Reproduction and Seguin Form Board tap perceptual-motor skills . 

^^^b-)^: >Xotal Number Correct . Year 1 correlations of the Total Correct 

.score with o^ther^iTK "3 su'ires ranged from .01 to .30, with the highest correlations 
being, with performance on ^?^e-<P^^s^ool Inventory ( = -30), Farm Reproduction 
(.3(1), TAMA G.27) , Peabody Form B ( ,"231>..ETS^Enumeration (.22) and^Peabody 
Form A ("."'21). Correlations with Year 2 measuresT'^ran^ged from .02 to .42. 
The Form Reproduction total score correlated most highly (,A2), followed by 
the Preschool Inventory,, (,36), Johns Hopkins Perceptual" Tes t (.32), Seguin / 
log fastest time (-• 35) ,. Preschool Embedded Figures Test, tj'otal score (.32')',. 
Peabody Form A (.32) and TAMA (.31). Here again the same ^group of tasks 
correlated most highly with this secretin both Years 1 and 2, and as was the 

:.case with the configuration 'ma tchirtg score-, these tasli^s were mainly verbal or 
perceptual in nature. " . 

In contrast to the majority of tests in the Longitudinal Study battery,' 

Spontaneous Numerical Correspondency did not always load highly, on the 

general intellectual functioning factor (Shipman, 1971, 19/2) • Rather, both 
Total Correct and Configuration Matching scores helped to. define a separate 



-409- 

factor In the structural analyses fof the total saisple. When data for the 
longitudinal sample only wer^^ 'iictor analyzed^ in Year 1 the scores loaded 
.36 and .34, respectively, with Che first factor. In Year 2, the loadlni^ of 
the total correct score on general ccnspit^^tency had increased substantially 
(«S0). The Configuration Matching score, however, defined with smiling in 
the picture for the Brown Self-Concept Referents Test % separate orthogonal 
factor. Us correlation with the '*g" fac^tor for a 13-factor Promax solu- 
tion was .05. . « 

This test was intended to be a measure of th*. child's understanding 
of quantity In the preoperit Ic^nal period. Thr question of validiiy for 
tasks derived from Piaget's theory Is. difficult to resolve (Laurendeau & 
Pinard, 1:962). Several indicaf lons are present that the Spontaneous 
Numerical Correspondence task is measuring a skijl that has both a cognitive 
and perceptual aspect and develops l>oth qualitatively and quantitatively 
with a^e, in line with Pi^g^t's (1952) analysis. Both the correlational 
and factor analytic data '•.how that a general ability component is present in 
this taski and the correlational data also sug^ st the presence' of a spatial 
or perceptual component. The relatively low magnitude of thie correlations 
of this task with othef^ measures In the test battery woul^ seem to indicate 
Chat the test is measuring something quite different from that of the 
other tasks* 

The correlations of the two suLscores on this numerical task with^ the 
scores on the other quantitative measure, ETS Enumeration! were somewhat 
• lower both in Year 1 (.22 witl| Total Correct and ♦ 20 with Configuration 
Matching) and in Year .2 (a range of .14* of Configuration Matching witi 
Enumeratioif Same Number and Order items to ,30 of Total Score with 

erJc . • 
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Enumeration II Cbunting) than were the correlations with other tesls in 
the battery such as Preschool Inventoiy and Form Reproduction, Researchers 
such as Wohlwill (1960), Piaget (1952) and Dodwell (1960) have found the 
operation of counting and other eSrTy quant itattive tasks not to be closely 
related to number conservation in children. This present test, which ^ 
measures pre^conservat ion skills, has also found a relatively weak rela- 
tionship between the skills tapped by Enumeration and the pre-conservation 
stages of number found in Spontaneous Numerical Correspondence. 

Although data wfere not formally collected on the Incidence and frequency 
of Piaget "s three pre-operational ''substages inspection of individual protocols 
revealed that all three stibstages occurred with this age sam]^le. There 
some chilrdren who responded to the tester's arrang^ent in neither number ' 
nor configuration. Secondly, there were many children who took pains to tnatch 
the configuration but who nevertheless were not very close in matching number ,^1^ 
and finally ther^ were children who clearly m>itched configuration with also a 
very close matching in nun4>erv Piaget interprets these three patterns as 
reflecting substages in the development of understanding of number that remain 
essentially perceptual in character,^ In his terms, these substages represent 
development from "global" to more "articulated" matching responses. Taken 
as a whole, these data give evidence for the connection of the developmental 
theory to^he test. • 

Summary 

The Spontaneous Numerical Correspondence test was Included in the 
Longitudinal Study test battery as a Piaget Ian -based mwsure of the preopera- 
ttonal chlld*« understanding of the concept of quantity.. The test\*« relatively 
simple to administer » £ind was apparently enjoyed b^ tm^st subject;8. The two 
scores were senslnlve to ag« differences In Years I mid 2 and to SES dlfferencen 
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when analyzing d^ita combined over both years. Sex differences were found 

only on the Configuration Matching score, as analyzed across v^ai 

Correlations with other tests in the battery were quite low. Noteworthy 

was the rel^^tively /ow correlation with the other t^isk purporting to tap 

quantitative skill4, ETS Enumeration. This lack oi relationship*' between 

quantitative tests given to young children has also been found by other 

researchers, who harve concluded that the development of the understanding of 

number tnlght not be 'a unitary ability. Instead, if these measuies are 

each tapping a part of a dis^r^te sequence of number abilities, those at* 

different locations in the sequence would most likely be lyicorre 1 at ed . 

Differences in task requirements for performance of the two tests may also have 

contributed to the low correlation between them. ETS Enumeration requires a 

pointing or counting response, whereas 'spontaneous Numerical Correspondence 

■ 

is comprised of a ii;ore complex sequence of responding which includes attending 
to the tester's request and the tester's array r>f tiles, sc*lecting tiles from 
a box, arranging them and finally checking the configuration and number set 
out with that vih^ch the tester has set out. 

Although direct evidence on the testes validity Is lacking at- present, 
the evidence for the test/s theoretical soundness with the data on reliability 
indicate that the instrument^ as presently constructed, can serve as a 
Piaget^based measure of the preoperational understanding of number. The 
Total Corfect score and the Configuration score appear to be equally good 
Indicators of performance, and their intercorrelat lop of .29i Vould suggest 
that they are measuring somewhat different aspects t)f ability. 



Several researchers have recently used the technique of scalogram analysis 

V L 

, to Study the development of a set of dif fering>nuinerlcnl abilities of young 
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children (D*Mello & Willeasen." 1969; Siegel, 197j< WohlwiJLl » I960). Although 



. 197!/ Wc 
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it was 'not used to analyze the present data, evidence from -the study ^ 
indicates that such ^an analysis within preoperational tasks such as 
Spontaneous Numerical Correspondence and Enumeration night be extremely 
valuable. * \ 



/ ■ 



»■ 
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TAMA General Knowledge Test* 

~ 'jo 

^ ' /J ■ ' ■ ' " ' 

Purpose , ■ .-. 

^ ■> ^ , — ' . 'r- 

The TAMA was devised as a nonverbal test of gei^eral knowledge specifi- 
cally foj: the Longitudinal Study and was included for \he following 
.overlapping reasons; (a).' General knowledge is one of^hevinost prevalent 
operational definitiorjs of "intelligence." (b) Some general knowledge 
is important as a base for acquiring other general knowledge.^ (c)\ Inclusion 
of g'eneral knowledge measures in the study allows d more comprehensive 
assessment >6.f explicit school goals than a me^srrreiiieii t strategy li^'raited 
t0^€ademjx^_skjjj ^and "social development (see ETS , PR-68-4 , p. G-64"f.)- 
War^iouS general nonverbal tests have been devisecl for young children. 



primarily to determine school readiness. Most, however, focus ^ore on 

- . / ®. a 

reading and quantitative skills than on a broad 'fund of . information 
(Boehm, 1969; Cochran & Shannon, 1969). One measure which includes 
items similar to the TAMA ijs the Sprigle' School Readiness Screening Test, 

devised, in 1965 ^-^^measure ^tjhe' extent to which the child' has developed 

, ^ ' • / ' ■ ' ■ . 

basi^ sklLlls ^nd abilities oee'ded to negotiate a school prdgram [Sprigle, 

1965,' p.. 1]." While- sqme of the items require an oral^ response, about half 
of the test involves a. choice^ from among several pictorial alternatives,* A 
separate subscore for general knowledge, ^jowevc^r, is not available, 

. . • " . ■ ' 

Task Description . . 

Thei TAMA General *Kno^ledg<A Tt^sL rt'qtii res .the child * to point to the 
correct picture among - three alternatives in respKonse *to a* question f rom E^, 



' *TAMA was defivea?ffi^^ names of the team responsible for developing 

the test: Masakp Taiiaka, Scarvia Anderson^ Carolyn Massad and 
Dolores Ahrens•^. 
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The two practice iteirss and 25 test itttns are orinted on hound tards; tnost 
are in black ard white, but a few are in color to make necessary distinc- 
tions among alternatives (e.g., American flag, traffic li^ht). The 
cc^rrect response is assigned rdndomly to each oi the three positions. 

For fc^^xjrap.^y . S is phovn pictures of a glass* a ball, and d book and 
asked, "Which of these wll> break if you drop it on the floor?*\ or three % 

figures and asked, "Which one is Humpty Dumpty?" Twtf different forms, 

% 

with ten items in common, were used in Y.ears l«and 2, Ttie response mode 
for -the TA>tA contrasts witfi that for the Cooperative Preschool Inventory 

i 

and th^ Information subtest ol the Wechsier Preschool and PTiraary Scale 
of Intel 1 igiince , both t*f which require the child to make an oral response. 

Ihe items caK\ be classified In the following categories: social 
environment, physical environment, health and safety, practical arts, 
consumer behavior, sports and games, 1 i t erature , and TV and comics. 

This f s an easy test to administer • «nd takes approximately 10 minutes. 

Scorin ^ 

Each Item was "scored as follows; correct, incorrect, refusal, or 

indetermitnate. Total score was the number*df correct choices made^and was 

the score used In the structural analyses of Year 2 child test data. Data 

from thie task were not Included in the Year 1 structural anaiyses, buS 

rather were Included in extension analyses» because of a*substant tally 

smaller sample slx^* Prior to keypunching, a portion of the Year 1 data 

were misplaced ana, as yet, have not been recovered. 
♦ 

Score Properties 

40 

In Year I, with N 628» the alpha coefficient of reliability was .65. 
Although the items differ in content, only five of the 25 bieerlal correlations 
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fell below .39. Sixteen exceeded .40,^ and nine were in the range .50 to 
.64. Alpha for Year 2 (N == 908)* was .64, with £-biserials ranging between 
.15 and .65. Three items had biserlal correlations below .30 and eight 
exceeded .50. The correlation between Year 1 and Year 2 scores was .46, 
indicating moderate consistency in performance despite d if f erences in item 
content across years. 

Sample Performance 

For the available siibsample of 629 cases across the four sites in 
Year 1, the mean total correct score was 13.8 with a stand^rd deviation 
of 3.90. In Year 2, for a sample of 908 children in three sites, the 
mean score was 14.2 (SD = 3.72). Tables 1 and 2 summarize scores and 
percentile distributions by age and sex subgroups for Years 1 and 2, 
respectively. 

A^e by sex by SES** analyses of \ariance for each year were per- 
formed s.eparately on the longitudinal sample; that is, thje children for. 
whom data were available for Year 1 and Year 2. In botbr years SES was 
significant (in Year 1 F = 30.64, df « 2/413, £ ^ .001; -in Year 2 F = 48.42, 
df = 2/730, £ic*001), with children^of low SES obtaining the lowest mea^ 
scores and high SES children the highest Using a twedian age split, the 
ol^er children scrored significantly higher in both Year 1 (F « 14.32, 
df - 1/413, £<.001) and Year 2 tF « 20.95, df « 1/730, £ <.001) . No 
significant, sex differences were found. 



*The TAMA was administered in three sites only in Year 2. It was not included 
in the short battery given in Alabama. ] 

**Mother*s education was used "as the index of SES. Lew ^S children ha<r 
mothers whose educational level was below the 10th grade; mothers of middle 
SES children completed grades ,10 to 12; and mothers of high SES children 
attended school beyond the 12th grade. 
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Table 1 



Means, Standard Deviations and Percentile Distributions 
of Total Score* by Age and Sex, Year 1 



Percentiles ^ 



Group 


N 


Mean 


SD 


10 


25 


50 


75 


90 


mo. 


47 


12. 7 


3.50 


8.4 


10.4 


12.2 


15.0 


17.6 


45-47 mo. 


121 


13.2 


3.87 


8.7 


10.^ 


12.6 


16.2 


18,4 


48-50 mo. 


156 


13.0 


3.89 


8.5 


10.1 


12.6 


15.2 


18.4 


J 1 ~ J J mO . 


1 A/i 


1 /i 7 


3.85 


9.9 


11 9 




1 7 


19 9 


54-56 mo. 


llA 


14.5 


3.91 


9.8 


11.9 


14.1 


17.6 


19 .-5 


57-59 mo. 


27 


15. 1 


3.26 


10,9 


12,9 


15.1 


17.2 


19.6 ■ 


Boys 


332 


14.0 


3.86 


9.3 


11,0 


13.6 


16,8 


19.2 


Girls 


297 


13.7 


3.95 


8.8 


10.9 


13.3 


16.4 


19.2 


Total 


' 629 


13.8 


3.90 


9.0 


11.0 


13. -5 


16.6 


19.2 


* Range 


0^25. 














1 








Table 2 








*• 




Mean^, Standard Deviations and Percentile Distributions 
of Total Score* by Age and Sex, Year 2 ' 






Group 


N 


Mean 


mm 

SD 


10 


•* 

Percentiles 
25 50 75 


•90 


51-53 mo. 


76 


13,2 


3. 10 


9.5 


11,1 


13. Q 


15,5 , 


17.4 


54-56 md. 


2J.6 


13.5 


3.91' 


8.6 


10.8 


12.8 


16.2 


19.0 


57-59 mo. 


209 


13.8 


3.65 


9.0 

* 


11. e 


13.2 


16,3 


18.5 


60-62 mo. 


252 




3.58 


10.0 


12.4 


14.8 * 


17. j 


19.2 


63-65 mo. 


1A6 


15,3 


3,72 


10.6 


1?.6 

* 


15.3 


17.6 


20^7 


66-69 mo. 


9 


14.0 


3,64 


9.2 


10.9 


n4,6 . 


15.5 


19.5 


Boys 


477 


14.1 


3.70 


' -9>. 3 


12.0 


13.8 , 


16.9 


18.^ 


Girls 


431 


14,3 


3.74 


9.1 


11.9 


14,0 ^ 


?r/.c 


19.4 


Total 


908 


14.2 


3.72 


9.2 


11.9 


13,9 


16.9 


19.1 



*Iiange = 0-25, 
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Relat iotTship with Other Me^asures . . , 

Correlations* of the TAMA with other measures wei^e moderate to high 
over a wide range of cognitive-perceptual tasks. Table 3 presents t^e 
correlations which reached *40 for either st-ody year. 

Table 3 •n 

0 • Selected Correlations of the TAMA (;eneral Knowledge Test 

in Year 1 and Year 2 



Measure 


Year 


1 

N 


Yaar 

r 


2 

N 


Pr^eschool Inventory: Totdl Score 


.53 


399 


.70 


800 


Peabody A: Receptive Language Score 


.52 


374 


.63 


789 


Peabody B: Product ^/e Language Score 


.42 


92 


.60 . 


J79 


Form* Reproduct ion Score 


.37 


400 


.47 


■783 


Matcfhlng Familiar Figures: Errors 

Hess & Shipiqan Eig!it-Block Sorting Task: 
Total Score . . * 


-.36 


384 


-.45 


790 


.34 


379 


.48 


718 


Children's Auditory Discrimination Inventory: 
Nonsense Words 


.32 


397 


.45 


787 


Seguin: Log Fastest Time tp Correct Placement 


-.28 


313 


-.41 


777 


Johns Hopki^ns Perceptual Tes^ : Total Score 


.26 


382 


.42. 


796 


Massad Mimicry: Real Words^Score 


.19 


268 


.45 


491 


ETS Enumeration,!: Total Score 


.19 


381 






EfS Enu!neration 11: Counting Items 






.46 


701 


^ETS Matched Pictures: Total Score 


■ .IS 


383 


.47 


798 



Note.~r.01 - .267 for N « 90, 
r*01 » .U8 for N » 300. 
r,01 * . 115 for N « 500. 

Factor analyses of the Year 1 and Year 2 child test data revealed a 



first factor best defined as general Informatlon'^processlng skills i or *^g.** 
The TAMA General Knowledge Test which because of a reduced samivle size was 



^ ^All correlations are based on data from the longitudinal subjects only. 
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Included in extension analyses only^ was fouvad to (Correlate significantly 



with this "g" factor (see Shlpman^ 1971» 1972 /or a detailed presentation 
of these results)* 



As a general knowledge test, the TAMA correlated with a wide range of 

cognitive-perceptual measures and correlated highly with a factor repre- 
senting general information^processlng skills. Its internal reliability, 

i 

convergent validity, ease of administration, and reduced emphasis on 
productive skills suggest its usefulness as a supplementary index in test 
batteries aimed at tapping cognitive abilities. The significant SES and 



age effects reflec;: the expected maturatlonal and experiential Influences 
upon the child*8 increased assimilation of knowledge from his environment. 



Sunanary 
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Vigor 2 

Measures of the child s vigor were included inf the first two years 
of the study in an attempt to assess iimiiediate energy lev>»l« As suggested 
by* researcft In wealth and nutritional status as correlates of school per- 
formance ano learning, vigor level contributes to persistence* motivation 
. and to performance on cognitive tasks (Bitdh & Gjissuw^ 1970). Thus, 3 
child's vigor may directly af(ect his. performa'nco on specific tasks; it 
may axso indicate his involveinent in the testing situation. Moreover, 
the low-vtgor child might be regarded by a tester or teJcher as poorly* 
motivated while the highly energetic child might be labeled as aggressive* 
Several measures of vigor ate available for o^^der Ss, mainly for use 
in the physical education area. As their age appropriateness was dub loud » 
it w^s necessary to devisi> measures for this stf£idy. Two vigor measures 
were included in the test^^talrterles : in* one the child was asked to run 
as fast as he could on a 12 foot long jruaway (Vigor 1); in the second 
the number of crank turns the child made in 15 secords was counted (Vigor 2)^ 
Results for the ruiiin£t^»lr^re iouxid to be confounded by sp^ce limitatl jns 
children's fear^^^Ct running into walls, «tc., and thus were not Included in 
f urther'^alyses df test data* Vigor 2, then, was the measure u^sed in 
subsequent analyses* ^ 

Task Description and Administration 

A large wooden crank was mounted on a stanc^, 'ai\d the child was asked to 
**ttim the crank as fast as you canHjntil I say •atop'*** Two ^rlals of IS' 
seconds each were presented* ^ To establish that the child Mnderstood ,the • 
task and was able to turn the cranky the child was glve;i 0 practice (rial 

i 

before testing began« . , / 
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Administering the- Vigor 2 task is relatively easy. Testers, ^owever* 
must time accurately while simultaneously attending to the number of turns 
^^4^de by the cfilld* They must also be sure to remind the child to continue 
if he stops during the time period and to monitor that he keeps his hand 
on the crank handle. 

Scoring • . ' 

The score was the number of turns completed for each 15-second trial. 

Score Characteristics 

The correlation between trials 1 and 2 in Years 1 and 2^ was .76 and .74 
respectively. The score used for analysis wa,s the mean number of turns 
across trials; score reliability (coefficient alpha) was .86 for Ytsar 1 
and .85 for Year 2. The correlation across years wa& .52. Thus, Ss 
showed moderately Jilgh consistency in performance on thi^ task within 
and across years. 

Sample Performance • # 

Tables 1 and ^ present the data by three-month age int'srvals, sex and 
total group for Years 1 and 2, respectively* A clear increase in number 
I. of turns as a function of age is evident in the Year 1 data, but less so 
in Year 2, as ceiling effects become apparent. For the longitudinal 
sample (i»C(.» S^s tested in both years) analysis of variance performed 
separately by year reveal^ed age (using a median-split) to be highly 
significant in both Year I (F • 147.93, » \/ll06, £<.O0l) and Year 2 
(F 45.94, df « 1/714, jg^^*O0l), with the .older group obtaining a higher 
score. For the older and youngei^ Ss Year I mane were 12,55 and 9*90» 
respectively: Year 2 means were 14«07 and 12«{)8. 

Repeated^measures analysis of ^variance for iohglhidlnal Sn indicated a 
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/Table 1 








Mean I»(jimber of 


Crank Turns by Age 


and Sex for Year 1 






Group 


N 


Mean 


SD 




42-44 mu; 


84 


8.87 


2.49 




45-47 mo . 


316 


9.87 


2.81 




« 

48-50 mo. 


. 348 ^ 


10.53 


3.15 




^ 51-53 mo. 


372 


11.97 


3.33 


\ 


J**— DO nS(0 • 


277 


12.67 . 

> 


3.33 




57-59 mo. 


61 


13.33 


3.31 




Boys 


776 


11.45 


3.43 




Girls 


689 


10.89 


3. ,27 




Total 


1465 


11.19 


3.37 




• 




- 








Table 2 


• 




• 


Mean Number of Crank Turns by Age 


and Sex for Year 2 






Group 


N 




SD 




51-53 mo. 


73 


11.74 , . • 


3.20 




54-56 mo. 


203 


12.34 • 


3.28 




57-59 mo. 


204 


12.93 ' 


3.38 




60-62 mo» 


245 

• 


li.59 


3.41 




63r65 mo. 


143 


13.76 


3.54 




66-69 mo. 


11 

• 


13.36 


4.23 




Boy • 


463 


13.75 


3.74 




Girl 


421 


i2.8l 


3.18 




Total • 


■ 884 


13.30 


3.52 

• 


• 
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significant increase (F « 342.67, df « 1/695, £-^.001) in th^^ number of 
crank turns from Year 1 to Year 2. There was also a significant sex 
difference across years favoring males <F « 16.08, df » 1/691^ £<.001). 
When Ss were"" grouped according to mother's educational level as a rough 
index of SES (more than 12 years of schooling, 10-12 years, le'is than 10 
years) no significant effects were obtained. 

Relationship with Other Scores 

. Vigor 2 had low correlations with other test scores in both years. 
For the^longit*udinal sample, the highest correlations in Years 1 and 2 
were with the Preschool Inventory * .32 and .27, respectively), Peabody 
Picture Vocabulary Test, Fo^m A {£ = -.25 and ;29) and Form B ( r « .15 and 
.29), and Seguln Form Board, Fastest Time to Correct 'Placement (£ « -.29 
and -.30). "All of these measures had high loadings on a gen^eral competency 

( 

factor (see Shipman, 1972, for a detailed description of these? results) . 

i- 

When Year 1 child test data were factor analyzed, Vigor^. 2 loaded onto 
this factor which was Interpreted as general information-processing skills 
or -^'g," b,eing primarily defined by scores from verbal , perceptual 
discrimination and general knowledge tasks (Shipman, 1971), This factor 
was also Interpreted in terms of *'nony:ognit ive" aspects of the child's 
test performance, such as "ease and willingness to relate and assert 
oneself in the testing situation, a^tpntlon, persistence, and task orlen- 
tati^^. A common component Is the ability to understand and follow 
directions [Sjilpman, 19^71, pp* 75-761*" Thus,- the Vigor 2 Score appeared 
to be determined by more than immediate energy level. Given its low 
qommunallty estimate in Year 1 and the lack of other similar measures, • 
the nature of these other factors is uncleat. the significant age 
differences obtained in both lyears suggejsts that physical coord Inatl^otLJitay 
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also have affected the score. The fact that age correlated higher with 
the Vigor 2* score in Year' 1 (r « .34) than In Year 2 (£ « .25) suggests ^ 
that at younger age levels physical coordination and comprehension bf 
task demands affected this score ttiore than at older levels^ 

Factor analyses of Year 2 child test data for the longitudinal sample 
also indicated a "g" factor (Shipman, 1972). However, in /e^r 2 Vigor 2 
did not load onto this general cotnpetency factor; rather it defined another 
factor with smiling in the photograph taken for the Brown Self-Concept , 
Test. These fihdl^ngs suggest some generalization of personal-social 
behaviors across tasks, including willingness to please^ the examiner, 
cooperation and attention, and also differential task meaning during this 
age period. 

Summary 

From the correlational and factor analytic dat^ it appears that the 

Vigor 2 task measured .more than immediate energy level ;^however, the 

nature of these other components Is not clear at this time. (There were np 

ob^^lously similar me<i8ures» and it had low commonality with other'^^tfte^sures 

In the test batteries.) The data Indicate that cognitive* and motivational 

varlablfes were associated with the Vigor 2 score. Stable sex differences 

ft 

across y^ars suggest the possibility that sex-typed behaviors (e.^., 
assei'tlveness) .yere also being tapped. Th$ significant age effects 
obtained suggest tl>at physical coordination was a factor in performance for 
this age saimj^ However^ the extent to which this measure also taps 
vigor, persistence and/or willingness to please^ the examiner is unknown. 
"Its lack of loading oh the first (general competency) factor in. Year 2 and 
Its correlation with smiling suggests that for this age sample differences 
In coordlnatlon*aiid task cofflprehension taay be less influential than the 
jQlld's orientation to the social context o€ testing CShipidaup 1972, p. 631v^ 
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